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PREFACE. 


The: principal object I have in view in writing;' tin's small treatise 
on the Cultivation and Preparation of Para Rubber, is to endeavour 
to t,dvc to the continually incrcasini:^ number of persons takinj^ 
up rubber cultivation such practical advice on the various matters 
connected with that comparatively new industry as would be 
lil ely to assist them jn their undertaking. 

.\lthough the cultivation of Para rubber is at tht' present time 
almost limited to a few countries in the Kastern I'ropics of the 
Old \\^.)rld, there is every [jrospect of its being further extended 
in th(jsc rcgi(jns, and also of being taken up largely in the 
Western Tropics 

There arc in Tropical Africa thousands of stpiare miles of 
land suitable for the cultivation of the Jkira rubber tree. Upon 
a large extent of this land rubber-producing plants were at one 
time abundant, but now year by year their number is being 
gradually diminished, as the result of the disastrous methods of 
• tapping employed by the native rubber collectors. , 

The question of replanting these areas v^ith Para rubber trees 
is well worth the consideration of the administrative authorities, 
and especially those in our various West African po.ssessions. 

In order to supplement the information, here given as the 
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result of ipy own observations in Ceylon and West Africa, 1 have 
not hesitated to make frequent extracts from the India-rubber 
Journal the Straits Settlements Ai^ricultural Bulletin, and Mr 
Arden’s “ Report on Para Rubber in the Malay Peninsula.” For 
these extracts, I have obtained the kind ]3ermission of the 
PAlitors of the two first-mentioned publications and the Author 


f)f the latter. 


W. H. JOHNSON. 


IvUVAl- I'lUl \.\IC (iVKDKNs, 

Khvv, S.W., SipUmbir 1904. 



PREFACE TO THE SECOND EDITION. 


Till', first edition of tins work was also the first book dealiin^ 
cxcliisivcl)' with the ( iiltivatioii and Preparation of Para Rubber 
published in the Pai^lish lan^iia^e. Although less than four 
years old, it is out of print, and owin^ to the rapid development 
of the rubber-[)lantin^- industr\' is to a large extent out of date. 

d'hc second edition includes all the latest authentic informa- 
tion, and covers a far* largca* range of subjc'cts likel)' to l)e of 
interc^st or utility to those in any wa\- connected with the rubber 
industry. 

'i'o better enable this to be effected, all the principal works 
dealing with the subject h.ive been consulted, among them 
being : — 

Seeligmann’s “ Le Caoutchouc et la (iutta Percha ” ; Weber’s 
“ C’hemistr)' of India-rubber ” ; Jonrunl d\ ]^^yicultnre Tropiaxle ; 
Obach’s “Cantor Lectures”; India-rubber Jour }ial ; Tropical 
Agriiidturist ; Bulletins of the Royal Jkjtanic Gardens, Kew, 
Imperial Institute, Royal Hotanic Gardens, Ceylon, Straits 
Settlements and Federated Malay States, Department of Agri- 
culture for the West Indies, Institute of Commercial Research in 
the Tropics, Liverpool; Journal of Botany; Der Trop€npJlan::er ; 
Wright’s “ Ilcvea brasi lien sis ” ; Revue des ^Cultures Coloniales ; 
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viii 

* V Ai^riculture pratique des pays chauds ; Journal of the Royal 
Society of Arts^ and Tropical Life. 

New' methods of collcctint^ and preparing rubber are being 
frequently evolved, and in view' of the industry’s comparative 
infancy there is every probability that w hat are to-day recognised 
as up-to-date, or standard, systems, wnll in a few^ years be con- 
sidered quite obsolete. 

I wish to register my indebtedness to numerous friends w'ho 
have assisted me in comj)iling this edition, and to my friend, 
Mr J. H. Holland, for kindly revising the proof sheets. 

W. H. JOHNSON. 

Rmk\, Soi' I ii-l’w\sr Ai RK’A, 

Ih iilll/h'r H)o8 
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CilAPTKR 1 . 

INTRODUCTOK V. 

Rubber, or caoutchouc, is obtained from the latex, or milky 
juice, present in the tissues of a large variety of plants peculiar 
to tropical and subtropical regions, 'fhe word caoutchouc is 
apparently corrupted from the native word caaocho or caaochu^ 
derived from caa, meaning wood, and o-cli 6 or o-cJiiiy to run or 
weep — hence, timber that runs or weeps. It is supposed to have 
been first discovered in South America more than four hundred 
years ago. In 1770 Priestly recommended it for erasing lead- 
pencil marks. More than fifty years later, Macinto.sh estab- 
lished the industry for manufacturing waterproof garments, 
some of which are known by his name to the present day. In 
1836 Thomas Hancock discovered that crude rubber, when cut 
up, pressed, and submitted to heat, could be converted into a 
condition capable of being transferred to practically any shape 
or form. It was not, however, employed extensively in com- 
merce until after 1874, when the method of vulcanising rubber, 
by headng and treating it with sulphur, was discovered. I'hc 
imports of rubber into England at that time amounted to about 
7,500 tons per annum. From then onwards they stgadily rose, 
until in 1896 they amounted to nearly 20,000 tons. But the 
extensive use of rubber in the manufacture of cycle, carriage, 
and motor tyres and electrical appliances has of late years 
caused the demand to increase to an enormous extent, and the 
imports of rubber have risen by leaps and bounds. 

A 
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It is estimated that the world’s annual consumption of rubber 
at the present time is about 65,000 tons, valued at about 
19,000,000. The following table illustrates the growth of the 
rubber industry in the United Kingdom since 1830: — 


Ruuher Imported into the United Kingdom. 


Year. 

Quantity. 

N'alue. 


Cwts. 


1830 - - - - 

- 460 


1840 - - - - 

6,680 


1850 - - - - 

7,620 


1870 

- 152,120 


00 

00 

- 198,844 

2,272,499* 

1885 ... - 

- 180,141 

1,981,735 

1886 - 

- 194,748 

2,222,156 

1887 - - - - 

- 237,511 

2,704,565 

1888 - - - - 

- 220,350 

2,555,341 

1889 - - . - 

- 236,310 

2,617,369 

1890 

- 264,008 

3,265,088 

1891 . - - . 

- 278,837 

3,351,938 

1892 - - - - 

- 272,163 

2,982,412 

1893 - 

- 293,373 

3,330,418 

1894 .... 

- 302,45 T 

3,272,104 

1895 .... 

- 341,553 

3,760,178 

1896 . - - . 

- 431, 

4,991,122 

1897 .... 

• 396,929 

4,553,416 

1898 - - - . 

- 489,581 

6,214,933 

1899 .... 

- 449,651 

5,923,897 

1900 - - - - 

- 5137286 

6,986,133 

1901 - . - - 

' 466,474 

5,830,224 

1902 . - - - 

- 419,375 

8,180,262 

1903 - 

- 486,105 

6,742,966 

1904 - - - - 

- 496,032 

7,698,713 

1905 - - 

- 593,437 

9,643,053 

1906 - - . - 

607,077 

9,996,620 

• 

The trees producing the 

rubber known 

in commerce as 

Para” furnish more than one 

half of the world’s supply. They 


belong to the genus ^Hevea; of these Hevea hrasilieusis is the 
most important species, which, as its specific name suggests, is 
indigenous to Brazil. 


* Custom House Reports. 
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While the demand for rubber continues to increase, the 
Supplies from some sources arc steadily decreasing.* This is 
especially the case from different parts of Africa, which furnish 
a considerable portion of the world’s sup])ly. The decrease is 
largely owing- to the disastrous methods employed by the natives 
in collecting rubber. 

It must, however, bo borne in mind that the imports of 
rubber from some other countries have considerably increased 
during recent years, and have more than compensated for the 
failure of other supplies. Of these Brazil, Uruguay, and Peru 
are amongst the most important. The exports of rubber from 
the Amazon valley alone rose from 22,2 16 tons in 1896-1897, 
to 29,997 b)ns in 1901-1902. 

Until (jiiite recent years rubber was obtained solely from 
t)lants growing wild, but as the demand threatened t(.> exceed 
the supply, attention was drawn to the advisability of meeting 
this demand by cultivating rubber-proflucing plants on an 
extensive scale. 

It has been objected that the cost of establishing plantations 
of rubber trees would |)r()hibit the rubber jjroduced by them 
competing in the market with that collected by natives from 
wild trees. In regard to this question, the difficulties under 
which the native collector labours must be taken into considera- 
tion. The collection of rubber from wild trees often necessitates 
the undertaking of long and arduous journeys of several weeks’ 
duration, in order to reach a rubber-producing district. It must 
also be borne in mind that the collection of rubber in a mixed 
forest, where rubber trees are comparatively scarce, is far more 
expensive than it would be in a plantation, and reciuires a 
frequent change of headquarters. 

Again, there is no comparison between the facilities provided 
on a plantation for curing the rubber and those obtainable in 
the forest. If there be added to all these considerations the cost 
ol transport the objection becomes untenable. 

The rubber prepared from cultivated trees is genofally rated 
at a higher market price than that collected from wild trees in 
consequence of its greater purity. The loss from “fine Para” is 
from 10 to 15 per cent, in manufacture, whereas that from the 
"biscuit” rubber prepared from cultivated Para rubber trees is 
generally less than i per cent. 
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The cultivation of rubber trees has already been so success- 
fully accoinplished in India, Ceylon, the Malay Peninsula; 
South America, and some other countries, that the attention of 
large numbers of persons interested in tropical planting has been 
directed to the possibility of recuperating their losses, due to the 
over-production of some other products, by planting rubber 
trees, //even bmsiliensis^ the tree producing the Para rubber of 
commerce, has been the one most favoured by planters. 

The successful manner in which the Para rubber tree was 
introduced to our Plastern tropical possessions by the Indian 
Government in 1876, through the agency of the Royal botanic 
Gardens, Kew, at a cost of over ^'1,500, is well known, and need 
not be detailed here. 

As the result of this introduction, an important agricultural 
industry has developed in the Malay Peninsula and Ceylon. An 
illustration of one of the parent trees of this industry, now 
growing in the Heneratgoda I^otanic Garden, Ceylon, is given 
(Fig. 2). Para rubber has practically ruled the market price of 
rubber since its first introduction to commerce. But the product 
of the cultivated trees, being more carefully prepared than that 
from the indigenous trees in Brazil, is often rated at a much 
higher price than the latter. 

It is estimated that there are now about 155,000 acres 
planted with this tree in C'eylon, while in the Malay Peninsula 
there is a still larger area under Para rubber cultivation. The 
small amount of cultural skill required to successfully cultivate 
the Para rubber tree, coupled with the high prices paid for the 
rubber which the cultivated trees produce in comparison with 
that [)aid for other grades of rubber, has no doubt largely 
influenced planters in selecting the Para tree in preference to 
other rubber-producing plants. 

The following reports illustrate the high prices paid for the 
rubber obtained from cultivated Para rubber trees, as ^against 
those obtainable for rubber from other sources: — 

• 44 ANIJ 45 KhNCIimU'II S’l'KIiHT, 

W. a. JOIINMIN, Ks,,., , 1 . 0 M,ON, K.C., IIM Fehrumy 1903. 

Ro\A 1 (i \ i<i>k\s, Kkw. 

Dear Sir, — In reply to yours of the 5Lh inst., we give you below 
comparison of prices of (.'eylon fine rubber and hard cure fine Para 
rubber: - 




Fir,. 2.-'Oncof the parents of the Para Rubl^er Industry in the Last, 
growing in the liolanic (larden, Henoratgoda, Ceylon, {hrom a 
photoi^raph by the Author.) 
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Date. 

Ceylon l‘'inc Sold. 

July 18, 1902 

3s. 7<1. 

Aug. I, T902 

3s. 6d. 

Aug. 29, 1902 

3s. rod. 

I Sept. 12, 1902 

3s. loAd. to 3s. lojd. 

Oct. 17, 1902 

3s. lod. to 3s. lojd. 

1 Dec. 12, 1902 

3s. 1 1 Jd. 

Jan. 9, 1903 

4s. 3 jd. to 4s. 4d. 

Jan. 23, 1903 

4s. 2d. to 4s. 3d. 


Value of Hard 
Kine Para, 


I 2 S. Iljd. 

! 3 S. od. 

I 3s- 

3S. jid. 

3s. 2kl. 

3 S. 5 Ad. 

3s. loAd. to 3s. I id. 

1 3s. 92 ^ 1 . 

I 


So far we have only had small lots from (!eylon, which have been 
keenly com[)eted for here. The rubber seems to be much liked. 

We are, dear Sir, 

Vours faithfully, 

S. Ficgis iJc Co. 


JA isrs Htr/ity Lcr'/\, C'" Kahn to Royal Cardons^ Keio. 

36 FKNrflUKCU Strkkt, 
London, K.C., \^th Dctemher 1902. 

Dkar Sir, — We have examined the samples of Para rubber from 
Selangor which you submitted to us. We are, of course, not chemists, 
and can only judge the rubber from its elasticity, strength, and freedom 
from dirt. 

With ordinary hard cure fine Para worth to-day 3s. 8d. per lb., we 
should estimate the value of your samples as follows : — 


No. I - 
Nos. 2 and 6 
No. 5 - 
No. 4 - 
•No. 3 - 
No. 7 - 


about 4s. 4d. per lb. 

4 ^’ 3 ^’ »» 

,, 4s. 2d. ,, 

„ 4s. id. „ 

„ 4S. od. „ 

» 3S- 4d. „ 


Nos. 3 and 4 are decidedly w'eaker than the others, and on the whole 
we think the less acid used in coagulation the* better. Sample No. i, 
coagulated without acid at all, is certainly the best of the lot. 

We remain, &c., 

Hec^it, l.EVFS, cV Kahn. 
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The tables given below show the approximate maximum 
and minimum prices paid for “ Fine Para ’’and cultivated Para 
respectively from the year 1903 up till April 1908 



Kinc Para. 

Cultivated Para. 


Mrivimnm. 

iMinimtim. 

Maximiim. 

Minimum. 


s. d. 

s d. 

s. d. 

s. d. 

1903 - 

4 9 

3 5 

4 9 

4 I 

1904 

5 5 

3 TO 

6 I 

4 6 

1905^ - 

5 9 

4 9 

6 9 

5 TO 

1906 

5 5 

5 0 

6 3 

5 5 

1907 

5 3 

3 3 

5 9 

3 8 

1908 (April)t - 

_____ i 

3 7 

2 9 

3 TO 

3 0 


* Kew Hu! I € tin ^ No. 7, 190C. 

+ I mUa rnbbei' Journal^ 20th April 1908 
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THjL IVORLD'S PRODUCTION AND CONSUMPTION 
OP RUPPER. 

Onf: of the first considerations of the prospective rubber 
planter should be the probability of his obtaining- a lucrative 
market for his crop when his trees arrive at maturity. In 
order to assist him to solve this important problem, let us 
investii^ate the conditions affcctinjr those predominating factors 
of the rubber trade — supply and demand. 

The world’s production of rubber during the year 1907 is 
estimated at 69,000 tons. Messrs S. 1 ^'iggis Co., the well- 
known rubber brokers, significantly point out, in their annual 
review of the rubber market for that year, that the con- 
sumption was probably 3,000 tons less than the supply, or 
about equivalent to that of the year 1906. 

The stock of rubber on hand at Liverpool in January 1908 
was 2,300 tons, which was the largest surplus for the previous 
twelve years. 

The world’s annual consumption of rubber for the period 
July 1899 to January 1908 is estimated as follows : — 




Year. 


Tons. 

Increase. ; 

Decrease. 

— 



— 


j [’er Cent, j 

Per Cenl. 

July 

1899 

to June 

1900 - 

48,352 

i 


J> 

1900 


1901 • 

5 ', >36 

1 5'8 ! 



1901 


1902 - 

5LI7O 

O.I I 


M 

1902 

» 

1903 - 

55,276 

8.0 



1903 

»» 

1904 - 

59,666 

7.9 i 


J> 

,1904 


1905 - 

65,083 

I 9-1 : 



1905 

jj 

1906 - 

62,574 


3-9 

J> 

1906 

- 


66,000 

1 


M 

1907 

■ 


66,000 

•_ 

L:^i 



July 1899 to June 1906 compiled from figures supplied by Messrs 
Hecht, Levis, & Kahn. 

January 1906 to December 1907, Messrs S. Kiggis & Co.’s annual 
review of the rubber trade for 1907. 
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The American financial crisis is suggested as a cause of 
the non-increase of consumption during 1907, when many 
rubber factories in that country closed down. 

With regard to the anticipated consumption of rubber in 
1908, Messrs S. Figgis & Co., loc. at., state : “ We do not expect 
much increase of consumption in 1908 in the present state 
of trade and the over-production of motors everywhere this 
season.” Assuming the above figures to be correct, it will 
be seen that the rate of annual increase of consiim|)tion during 
recent years has been less than 5 per cent. 

The total quantity of cultivated rubber exported from the 
East in 1907 was 1,010 tons. The total world’s production 
of cultivated rubber for that year was probably less than 2,000 
tons, so that the various sources of wild rubber more than met 
the demand, and this state of affairs has obtained since the 
establishment of the rubber industry. 

Wild Rurrer. 

Of the world’s total production of rubber, tropical America 
contributes 63 per cent., tropical Africa 34 per cent., and 
Asia 3 per cent. 

The principal source of wild rubber is Brazil, which, during 
the year 1905, exported 31,474 tons, 38,000 tons in 1906, and 
41,500 in 1907, or over 60 per cent, of the total world’s supply. 
This amount was mainly derived from wild Hevea trees, which, 
as will be shown later, are not readily destroyed by tapping. 
The Hcveas in the Amazon valley have been continuously 
exploited for more than half a century. 

Spruce writes in Hooker’s Journal of Botany, vol. vii., 
1855, pp. 193-196: “When I ascended the Rio Negro in 1851, ■ 
I pointed out to the inhabitants the abundance of Seringa trees 
they possessed in their forests, and tried to induce t{icm to 
set about extracting the gum ; but they shook their heads, 
and said it would never answer. At length the demand for 
india-rubber, especially from the United States, began to exceed 
the supply ; the price consequently rose rapidly, until early in 
1854 it reached the extravagant sum of 38 milreis the arroba 
(2s. 9d. per lb.). This woke up the people from their apathy, 
and the impulse onjce given, extended so rapidly and widely 
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that, nearly throughout the Amazon and its principal tributaries,* 
the mass of the population put itself into motion tcy search out 
and fabricate Seringa. In the province of Para alone (which 
now includes a very small portit^m of the Amazon) it was 
computed that 25,000 persons were employed in that branch 
of industry in the year 1854.” 

Ten years ago the export of rubber from Para amounted 
to 22,544 t-ons. During the last four years the exports of rubber 
from the Amazon are estim.ated by Messrs Figgis, loc. cit., as 
30,385 tons in 1904, 34,420 tons in 1905, 34,520 tons in 1906, 
and 37,520 in 1907. These figures do not suggest any re- 
duction of supplies from the Amazonian region in the near 
future ; indeed it is the opinion of persons well acquainted 
with the Amazonian rubber trade that still greater quantities 
could be collected. 

With regard to the principal source of Central American 
rubber, a recently publislied consular report states : “ The 
tropical forests of the coast provinces of Ecuador are the native 
h.abitat of the rubber tree, Castilloa clastiai, and the exportation 

the rubber derived therefrom has been now going on for 
upwards of half a century.” Although tlds report mentioics 
the “ wanton destruction of the trees,” it quotes the under- 
mentioned figures as the exports of rubber from Ecuador 
for the years 1897 to 1905 : — 


Year. 

Ton‘>. 1 

N'e.u. 

Fons. 

1897 - 

- 49b 

1902 - 

00 

00 

1898 - 

- 709 

1903 - 

- 486 

1899 - 

- 644 , 

1904 - 

- 510 

1900 - 

- 493 

1905 - 

- 576 

1901 - 

- 317 




TIt^: Mexican rubber shrub {Partheniuin argentatum, 
A. Gray) has contributed considerable quantities of rubber 
to the United States market during recent years, dn 1907 the 
exports of this rubber, which is known in^the trade as Guayule 
rubber, amounted to about 3,000 tons. It would appear, 
however, that this source of supply is short lived, for the 
United States Consul in Mexico City has recently reported 
that, at the present rate of consumption, there is only sufficient 
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‘ material for the large factories for five years and the smaller 
ones for three years. 

The exports of Ceara or Mani9oba rubber, another important 
South American product, arc reported to be increasing. Until 
the last two or three years it was generally supposed that 
Manihot Glazioviu Muell. Arg., furnished this product, but it 
now transpires that at least three other species of Manihot 
contribute. Ule* has decided to distingui.sh the new species 
as M. heptaphylla^ M. piaiihy crisis^ and M. die hot om a ; he 
estimates that the present annual yield of rubber from these 
three species is 500 tons, 600 tons, and 400 to 500 tons 
respectively. 

African rubber is principally obtained from the west coast and 
the Congo, which furnished i8,cxx) tons in 1904, I7,5CX) tons in 
1905, 17,200 tons in 1906, and 17,000 tons in 1907. Here we 
find a falling off of 1,000 tons in four years, or an annual decrca.se 
of 8 per cent. 

The most important rubber-yielding plants in these regions 
are Futituviia elasticay Stapf, which is a large forest tree, and 
various creepers belonging to the Natural Order Apocynace.T. 

Four years ago I was able to point outf that the imports of 
rubber into the United Kingdom from the Briti.sh West African 
colonics, Gambia, Sierra Leone, Gold Coast, and Southern 
Nigeria, decreased from 4,715 tons in 1898 to 924 tons in 1902, 
and that this was largely due to the extirpation of rubber-pro- 
ducing plants by the drastic tapping methods in vogue. 

The imports of rubber into the United Kingdom from the.se 
four colonies in 1906 were 2,461 tons, a decrea.se of nearly 50 
per cent, in nine years. 

So far as the Congo State is concerned, it would appear that 
energetic efforts arc being made to replace any plants destroyed 
by ruthless tapping. Regulations now in force stipulate that fifty 
rubber plants should be planted for every 100 kilo.s. of^ rubber 
extracted. H.B.M. Consul reports: “The rubber plantations 
in the Congo State now contain over ten million plants ; of these 
nine-tenths arc vines and the remainder trees, of which the oldest 


* “ Der Tropenpflanzer,” Dec. 1907. 

t Reports on rubber in the Gold Coast and Sierra Leone, Colonial 
Reports, Miscellaneous, ^1904. 
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plants arc ten years old, and experiments have shown that the > 
trees and vines are still too young to bleed. The possibilities of 
extending the plantations are illimitable, and planting continues 
each year in accordance with laws regulating this industry. In 
this district, at any rate, there is not likely to be any great 
fall in production for some time to come.” 

The reports of rubber from the Congo State only decreased 
from 6,470 tons in 1903 to 6,309 tons in 1906. Those from 
Loanda fell from 950 tons in 1904 to 900 tons in 1907, while 
those from Benguela and Mossamedes rose during the same 
period from 1,600 to 1,700 tons. 

The French colonics in West Africa increased their exports 
of rubber from 1,172 tons in 1895 to 3,918 tons in 1904, and the 
German colony of Togoland raised hers from 63.7 tons in 1901 
to 1 1 5.2 tons in 1905. 

That the rubber trade (jii the cast coast of Africa is increas- 
ing will be evident by the exports from the principal producing 
countries given below ; — 


\'car. 

' 

Z.iivikir. 

Ugiinda. 

British 

K.'ist 

Afric.i. 

! 

Nyasa- 1 
l.'inil. : 

i 

M.uLi- 

gascar. 

Bcira. 

1 

1 

1 'olal. ! 

— 

Tons. 

.... 

' Tons. 

Toni. 

Ti»n.s. 

Tons. 

'I'oiis. 

Tons. 

1901 

98.1 


20.5 

6.4 , 

189 

83.0 

397-0 

1902 

[36.2 

' 30.6 

(approx.) 

31-3 

5-2 , 

161 

61.3 

425.6 

^903 

130.6 

, 20.5 

(iipprox.) 

43-3 

2.0 1 

584 

61.0 

841.4 

1904 

^32.5 

! 23.2 

81.6 

7.9 

86s 

905 

1,200.7 

1.905 

60. T 

1 45-2 

643 

7.7 i 

904 

97-5 

1,1 78.8 


Returns arc not available from all the centres of production 
for a complete review to be furnished, but the preceding statistics 
sufficiently indicate that there is not likely to be any serious fall 
in the output of wild rubber in the near future. African sources 
of supply will certainly show signs of e.xhaustion befpre those in 
tropical America, as they principally consist of widely scattered 
vines and herbaceous plants, the extraction of rubber from which 
is exceedingly difficult to supervise and control. 

To-day rubber is, however, being collected by far more 
scientific methods than those originally in vogue, and Admini- 
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strators and Concessionaires better appreciate the necessity of 
checking injurious methods of rubber extraction. 

The discovery of new rubber-producing plants is not beyond 
the bounds of possibility. Recently a small tuberous Asclcpiad 
{Raphhmacmc Brown and Stapf), has been found abundantly 
in Benguela. Tubers examined by the writer proved to be rich 
in latex from which some excellent samples of rubber were 
obtained. According to “ Der Tropenpflan/.er,” of December 
1907, a new rubber tree has been still more recently discovered 
in Tonkin which yields kitex containing a high percentage of 
caoutchouc ; this latter, when well prepared, compares favourably 
with Para rubber. The new rubber tree grows from 30 to 45 
feet high ; it has been identified as a new species of Bleekrodea, 
a genus of the Natural Order Urticaccx*, and has been described 
as Bleekrodea tonkinensis^ Dub. and lOberh. 

Cultivated Rubijer. 

As soon as the vast areas plantetl with rubber-producing 
plants during the last few years come into bearing the .supply of 
rubber will be considerably augmented. Messrs Ferguson, the 
well-known compilers of tropical planting statistics, estimated at 
the beginning of the year the world’s cultivated rubber area to 


be as follows : — 

Aries plaiilcil 

Cc-ylon - 155,000 

Malay Pcnin.sula 150,000 

Mexico - - 95,000 

Africa ----- - - 30,000 

Java ........ 20,000 

India and Burniah - - - - 15,000 

Sumatra- ------- 14,000 

Central America 14,000 

Brazil ------- 6,000 

Borneo - ----- - 4,000 

Venezuela 3,400 

ICcuador 3,00a 

Columbia ------- 1,800 

Wcstjndies ------ 1,600 

New Guinea - ----- - 1,000 

South Sea Islands and other countries - 2,000 


Total, 515,800* 

* Supplement to the Tropical Agriculturist^ Jan. 1908, p. 87. 
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Without taking- into consideration the additional areas planted • 
since this compilation was prepared, let us endeavour to 'estimate 
the yield from, say, 500,000 acres. A very large portion of this 
has been planted with Para trees which, as will be shown later, 
yield about \ to i lb. of dry rubber per tree when five or six 
years old, and this may increase till as much as 25 lbs. per tree 
is produced in one year from old trees. The latter is an 
exceptionally large return, and must not be taken into con- 
sideration for the purposes of the present estimate. The yield 
from areas not planted with Hevea trees will probably not be so 
large. Rubber trees are planted at distances varying from 10 to 
40 feet apart. Many trees have alreacK' been tapped for several 
years, and considerable numbers will reach the productive stage 
in a year or two, while it is estimated that the whole half million 
acres should be in bearing by the year 1913. Hut let us take 
very conservative figures and assume that we have half a million 
acres planted with rubber-producing trees, planted at 20 by 20 
feet apart, or 109 trees to the acre, that the average )'ield jjcr tree 
will be in six years’ time, /.£?,, 1913, i lb. of rubber per tree, and 
tliat the average yield per tree will only increase by 4 oz. 
annually for ton years. Calculated on this basi.s the world’s 
production of cultivated rubber from our half million acres will 
be as follows : — 


^'car. 

Vicld of Ciilli- 
Auted Rubber. 

Avciage 
Yield per 
Tree. 

^'car. 

Yield of Culli- 
vated Kiibbei. 

Average 
, Yield [ler 
Tree. 


Tons. 

LbT ” 


Tuns. 

Lbs. 

1913 

24,300 

1.0 

1918 

54.743 

2.25 

1 1914 

30,413 

1.25 

1919 

1 60,825 

2.5 

1915 

36.49s 

I-.S 

1920 

66,908 

2-75 

I 1916 

42.578 

1-75 

1921 

72,990 

30 

1 1917 

48,660 

2.0 

1922 i 

70,073 

! 325 


Far higher returns than those given above have been 
prophesied. Ferguson* considers that 31,000 tons of rtibber will 
be produced in the East from 320,000 acres during the year 1913, 
and estimates the following probable exports of rubber from 
Asia in tons : — 


Supplement, Tropical Ai^riculiurist^ p. 66, Sept. 1907. 
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j 1 906 

1907 

1908 

1909 

1910 I911 

igi2 

1913 ' 

Ceylon - 

150 

230 

350 

650 

1,400 3,100 

6,000 

13,000 : 

Malay | 

Peninsula j 

500 

800 

T,TOO 

1,500 ! 

2,500 6,000 

9,000 

12,000 ; 

Java, j 

Borneo, 

0 

00 

400 

550 

750 

1,000 2,500 

4,000 

6,000 

India, &c.j 

, b030 

b43o 

2,000 

2,900 

1 

4,900 I t,6oo 

19,000 j 

31,000 1 


Now let us consider what will be the position of the rubber 
market in 1913 and four followinj^ years. Assuming that the 
supplies of wild rubber will be maintained at a figure equal to 
that which obtained in 1907, vi/.., 67,000 tons, that our estimated 
yield of cultivated rubber be correct, and the annual rate of 
increase of consumption be 5 per. cent., we get the following: — 


Vc.ir. 

[•'si i mated Supply 
of Wild .intl Culli- 

mated 


valed Rubber. 

Consumption. 


Tons. 

Tons. 

1913 

9I1330 

84,23s 

1914 

i 97 > 4 i 3 

88,446 

^915 

j io.b 495 

92,869 

1916 

T 09 » 57 « 

97 , 5 ’ 2 

1917 

115,060 

102,388 


It will thus be seen that notwithstanding our extremely 
moderate estimate of yield of cultivated rubber in 1913, the 
estimated supply is more than 7,000 tons in excess of the 
estimated demand. Actually this excess is greater, for the wild 
rubber, which has practically suj)plicd the market up to date, 
contain.s from 15 to 20 per cent, more impurities than Para 
plantation rubber ; or in other words, 20,000 tons of cultivated 
rubber are equivalent to about 23,530 tons of wild rubber. 
Unless consumption increases at a greater rate than that which 
has obtained during recent years, a keen struggle between 
producer^' of wild and cultivated rubber is evidently imminent, 
and a fall in prices will be the inevitable result. It is argued by 
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many that the latter contiiiLi^ency woukl materially benefit the • 
rubber inclu.str}', as rubber could then be largely employed in the 
manufacture of numerous articles for which its present high 
price renders its use prohibitive. hloor-tiling anrl paving arc 
two striking examples of the uses for which rubber may be 
extensively employed in the future. It has been rcpcatedl)' 
demonstrated that for the.se purposes rubber is far more durable 
than wood, stone, or asphalt. With reference to a paper* read 
before the Royal Society of Arts, Mr W. R. Rroadbent wrote:! — 

“'The authors of the above paper state on page 379 of the Journal 
that only steel-covered roads would stand the wear of the nt‘w studded 
tyre with projecting steel studs. 1 wish to point out that a road com- 
[)osed of rubber blocks or some form of gutta-percha would stand the 
wear for a considerable time, but, as .Mr P. J. 'Phomas remarks in the 
discussion, it is mostly a matter of ^ s. d. If it were not so, I should 
consider that for town use, in place of the present wooden blocks, .some 
kind of rubber, gutta-percha, or substitute in the form of blocks or thick 
sheets, would .solve the problem ol road ('overing, rubber being 
noiselcs.s, waterproof, pliable, and cleanly ; also having rubber to rubber 
111 the case of motor cars. The question, of course, of the first cost of 
su' h an undertaking makes it utterly out of the (piestion.” 

Many planters affirm that under existing conditions they can 
bring rubber trees to the producing stage for from /,'30 to 
per acre, and place the rubber on the market for from is. to 
IS. 6d. per lb. 

In 1907 the accounts of one rubber-planting company 
operating in the h'ederatcd Malay States showed that the cost of 
delivering rubber in Colombo amounted to about 2s. per lb. 
Doubts have been expressed in regard to the possibility of the 
rubber planter’s keenest rival in the Amazon being able to 
compete with him in the event of a serious permanent fall in 
price, in view of the high cost of collection and heavy export 
dues olj^aining in that country\ It is, however, tmly reasonable 
to suppose that the Brazilian Government would prefer to reduce 
their export duties rather than damn their rubber* industry. 
Long established institution.s, such as tl^e Brazilian rubber 
industry, die hard, and although a permanent fall in price would 

Journal of the Royal Society of Arts^ No. 2884, vol. Ivi. 
t Ibid., No. 2885, vol. Ivi. 
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undoiibtcclly diminish the output there would still be a keen 
competition between wild Brazilian and cultivated rubber for 
many years. The inferior grades of rubber, such as many of 
those received from Africa, would possibly be the first to feel the 
struggle. Tho.se persons acquainted with the small cost at which 
many of these are obtained locally, and with the endeavours now 
being made to improve their quality by adopting better methods 
of collection and preparation, will appreciate the difficulty which 
the rubber planter will be likely to experience in substituting his 
products for the.se grades. Vice-Consul Armstrong has shown, 
in regard to the cost of collecting Congo rubber, that in one 
district the natives arc paid only 50 cents. (5d.) per kilo, 
administration expeirses being estimated to incrca.se this cost 
to I franc per kilo., while he considers that transport expenses 
cannot be more than 2 francs per kilo. — a total cost of 3 francs 
per kilo., or about i.s. 2d. per lb. Rubber from Lmidolphia 
Kirkii, the commonest rubber-bearing liana in ].">ast Africa, 
which often reali.ses prices only id. to 2d. per lb. less than fine 
Para, can be collected in East Africa under equally favourable 
conditions. 

Some manufacturers still view cultivated rubber with sus- 
picion. Those who have erected expensive plant for the express 
purpose of purifying the lower grades of rubber will obviously 
not be anxious to purchase washed plantation rubber. Many of 
the proccs.ses now in vogue for dealing with wild rubber have 
only been elaborated after a large number of years of careful 
experimenting, and it is not surprising that the new forms of 
rubber are looked at with a certain amount of disfavour by 
manufacturers. 

Before closing this chapter a few words are necessary con- 
cerning three most important factors likely to affect the rubber 
industry, viz., shortage and increased cost of labour, epidemics, 
and the discovery of artificial or .synthetic rubber. 

Larour. 

The labour problem is already commencing to cause anxiety 
to rubber planters in the East. The report of the Ceylon Planters’ 
Association for the year 1907 states in regard to rubber: “The 
growth of the trees is good, and the estates are generally in 
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satisfactory order, though in sonie localities scarcity of labour* 
has caused weeding of new clearings to be both clifTicult and 
expensive.” In Malaya, this question is, however, more serious. 
Enormous planting schemes have been started within the last 
few years which are dependent to a very great extent on inden- 
tured labour for development. The Director f)f Agriculture for 
the l^'edcrated Malay States in his annual report for 190b gave 
the number of labourers employed on estates at nearl}' 40,000, of 
whom about 30,000 were I'amils, and estimated that when the 
thirteen million trees then planted come into bearing in five 
years’ time, 50,000 coolies will be reejuired for tapping operations. 

Rates of wages have consequently increased, with the natural 
result, an enhanced cost in the production of rubber. 

If labour be scarce in the planting districts now that only 
about two million trees are in bearing, what will be the condition 
of affairs six years hence, when it is estimated that over fifty 
million trees will have reached the productive stage? Tamil 
labourers engaged in South India are largely emjdoyed both 
in Ceylon and in Malaya, and it is a significant fact that several 
tates in South India have recently increased their rate of pay 
for Tamil labour. 

The bulk of the cultivated rubber areas are sufficiently 
distant from the most important centres of wild rubber produc- 
tion for any shortage of labour, caused b}^ the development of 
the cultivated rubber industry, to injuriously affect the collection 
of wild rubber. 


EPIDKMIC’S. 

The cultivation of large areas with a single species of plant 
is always a dangerous policy in view of the difficulty of checking 
the diffusion of di.sea.se.s. Notwithstanding the comparative 
immunity from disca.ses which cultivated Tara rubber plants 
have so^far experienced, the fact must not be lost sight of that 
the constant stripping of the bark of the trees, which modern 
methods of tapping involve, and the constant weakening of the 
trees renders them more susceptible to boUi insect and fungus 
attacks. Where rubber plants exist in the wild state intermingled 
with a vast variety of different orders, genera, and species of 
plants, their isolation prevents the spread of noxious diseases to a 
very large extent. 
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Artificial or Synthetic Rljjirer. 

The possible profitable production of synthetic rubber has 
now been an incubus to the rubber producer for over sixty years, 
and appears to be as far off materialisation as ever it was. I'he 
records at the Patent Office show that more than three hundred 
inventions of rubber substitutes have been filed. Tilden’s 
reported manufacture of synthetic rubber in i8(S2 from isoprenc 
has since been questioned by Harries, who has shown that the 
constitution of rubber renders its manufacture from isoprene 
improbable. Isoprene may be separated from the oil of turi^en- 
tine and also from colza, castor, and linseed oils. Isoprene is 
colourless, but if it be exposed to the light for several months its 
consistency changes to a syrupy nature in which yellow matter 
resembling rubber may be observed. This has been determined 
by certain scientists to be synthetic rubber. Rubber substitutes 
have for years been manufactured from the seeds of poppy, rape, 
castor, and flax, for the express purpose of mixing with crude 
rubber in the manufacture of various rubber goods, and new 
substances suitable for that purpose are being constantly 
di.scovcred. These form the bases of the majority of the so- 
called .synthetic rubber cli.scoverie.s, but which are in reality 
rubber substitutes mixed with crude rubber. 

Rubber consists of very complicated compounds of proteins, 
resins, and caoutchouc, the exact chemical composition of which 
is not yet thoroughly understood by chemists ; it is consequently 
improbable that synthetic rubber will be commercially manufac- 
tured until these problems have been more satisfactorily .solved. 
Chemists who have devoted considerable attention to the .study 
of rubber still speak dubiously of the probability of the profit- 
able manufacture of synthetic rubber on a large commercial 
.scale. 

Synthetic rubber, to compete favourably with Pard rubber, 
must pos,se.ss not only all its chemical constituents but, in 
addition, all the valuable physical properties for which Para 
rubber is so much esteemed. 



CHAPTER HI. 


THE PARA RUB PER TREE AT HOME A\D ABROAD. 

The Parn rubber tree {llevca brasiliaisis) is indigenous to the 
f(jrcsts of the Amazon valley and neij^hbourin^ districts, where 
it is said to ^tow to a height of abr)ut 6o feet, with a trunk 
of some 6 feet in circumference. 'Phe leaves of the tree arc 
trifid, the leaflets elliptical lanceolate. The llowi;rs are uni- 
sexual, small, green, and sweetl)' scented, produced in panicles, 
the female flowers being larger than the male flowers and fre- 
quently terminal. The fruit consists of a capsule, divided into 
three divisions, one seed in each division. Phe fruits burst 
spontaneously when ripe, and the seeds are often dispersed as 
\m as qo or 6o feet from the tree. The seeds arc about an 
inch long, flat on one side and round on the other, with a shiny 
brown testa mottled with darker blotches. The kernel of the 
seed is very oleaginous, and could be remuneratively employed 
for oil manufacture, the oil which it produces being very similar 
to linseed oil. (Sec Chapter XV.) 

In order to judge of the climatic reciiiirements for the suc- 
cessful cultivation of this tree, it will be advisable to review the 
conditions obtaining in its native habitat, and in some of the 
countries where it has been introduced and successfully cultivated. 

The province of Para, from which the product (T this tree 
derives its name, is situated .south latitude T. It is reputed to 
enjoy a remarkably uniform climate with a mean temperature of 
‘ Fahr^, a very moi.st atmosphere, and an annual rainfall varying 
between 6o and 90 inchc.s. 

In Ceylon the Para tree has been successfully •cultivatcti 
since its first introduction more than a quarter of a century ago. 
I have seen it growing vigorously in Ceylon at all elevations up 
to 3,000 feet, and where the rainfall varied from 70 to 150 inches 
per annum. Mr Stanley Arden, Ex-Superintendent, Experi- 
mental Plantations, Federated Malay Statc^ reports: ‘M/evea 
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brasiliensis is admirably suited to the conditions obtaining' in 
the Malay Peninsula and adjoinini^ islands, and its cultivation 
here is a comparatively easy matter. Frfmi reports to hand, it 
would appear that this tree naturally affects swampy [)laces, but 
here it thrives in any locality at low elevations, and on almost 
any hind of soil.” 

l^Lxcept near the mountains, the rainfall in this country is 
about (JO inches per annum, and there is no well marked dry 
season. The j^eneral mt‘an temperature is abtnit So’ Fahr. 

In the (jold Coast, West Africa, this tree, i^rown in experi- 
mental jjlots in the ]F)tanic Garden, Aburi, which is situate 1,500 
feet above sea-level, and where the averaL;(; mean temperature 
is about 81.5“ Fahr. and the annual averai^e rainfall 47 inches, 
promises better results than any other rubber-producing' plant, 
indigenous or exotic. It is likewise favourably reported upon 
in India, Jamaica, Dominica, .St Vincent, (b'cnada, Trinidad, 
Zanzibar, Ugaiifla Protectorate, Borneo, Java, and Mozambicpie. 

The manner in which this tree has ad.ipted itself to the 
various climatic conditions obtaining in the different countries 
above mentioned is almost unique in tropical cultivation. 

The tree; grows raj.)idly under cultivation. 

Trees on an estate in Selangor grew to a height of over 
30 feet with a girth of 19 inches in four years.* 

'Phe origin.d tree.s, planted at Ilencratgoda ((xylon) in 
1876, were about 30 feet high and 14 inches in girth two years 
later. + In 1882 the largest tree was 50 feet high, and 25 inches in 
girth at a yard from the ground. 'Phe girth of this largest tree 
was taken annually after this, with the following results : — 

“ It was 30 inches in 1883, 36 in 1884,43 in 1885,49 in 1886, 
53.1 in 1887, 60 in t888, 65 in 1889, 6(jil in 1890, 73 in 1891, and 
in 1893.” 

Mr Derry, Su|3crintendent, (Government Plantations, Perak, 
writes that an eighteen-year-old tree growing at Kuala, Kangsar, 
has a girth of 8 feet 6 inches at 3 feet from the ground. 

Trees planted on moist land in the (!ongo grew 16 feet high 
in two years. 

Ten trees j)lante(l in Cachar, North-lCast India, amongst tea 

* A^riciiliunjl Bulletin of the Strait’: and Federated Malay States^ 
June 1902. 

+ Ciriitla}\ Royal Ifotanii Cardens^ Ceylon^ fan. 189S. 




Fig. 3. — Para rubber trees planted in the Tarkwa Jiotanii. Station, (lold Coast, 
West Africa, in June 1904. {Photoi^raplicd hy Author in Dea'niher ny^S-) 
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in the year 1897, were tapped during the season December to • 
March 1906-7 and yielded 10 lbs. of rubber.* 

A Para tree in Uganda had produced a trunk with a girth of 
i' 2A“ inches at 4 feet from the ground, and had grown 27.I feet 
high when four and a half years of age. Some 200 trees in the 
same country have grown 17 feet high in two and a cjuarter 
years. The Acting Director of Agriculture in the Gold Coast 
estimated that the Para trees planted in the Aburi Botanic 
Gardens in that colony in the year 1900 would be ready for 
tapping during 1907.*!* 

Measurements taken of trees in the Tarkwa Botanic Station, 
Gold Coast, in December 1906, are given below : — 


Plot No. 

D.itc of 

Distance 

Ilciglil. 

Girlli at ] ft. from 
the Ground. 

I'rcrs Planted 

. 








Planting. 

Apail. 

Dec. 1905. 

Dee. 1906. 

Dec. 1905. 

Dec. 1906, 



Feet. 

Feel. 

Feet. 

Inches. 

Inches. 

I. 

June 1904 

^5x15 

20 

38 

7 

I 2 

II. 

j) j> 

12 X T 2 

16 

25 

6 

10 

III. 

July „ 

TSXI5 

14 

24 

6 

10 

IV. 

j) 

20 X 20 


25 

6 

1 1 

V. 

» )) 

30 x 30 1 

12 

27 , 

4 

9 

VI. 

if a 

40 X 40 ! 

! 12 

27 

4 

9 

VII. 

if if 

12x12 

1 2 

26 

4 

9 

VIII. 

/'Aug. and 
\Sept. 1904 

j 1 2 X 12 1 

1 2 

27 

4 

10 


An illustration of eighteen-month-old trees, growing in this 
station, is given (Fig. 3). 

The Director of Agriculture for the Federated Malay States 
quotes the average growth in that country as 3 to 9 inches girth 
in two years, 10 to 30 inches girth in four to six years, and 
30 to 60 inches in seven to ten years. Planters conversant with 
both Ceylon and Malaya affirm that in the latter country trees 
arrive at the productive stage at least one year earlier than in 
Ceylon ; this more rapid growth is attributed to the Virgin soil 
on most of the estates and not to any climatic advantage. 


* A^^ricultural Journal^ ItnUu^ July 1907. 

+ Annual Report, liotanical and Agricultural Department, Gold Coast, 
1906. 



CHAPTER IV. 


rROPAGATION. 

The tree may be propagated either by seeds or cuttings, but 
the former is the more expeditious method. Great care should 
be exercised in selecting the seeds, as they rapidly lose their 
vitality ; il is therefore advisable to sow them as soon as possible 
after they have ripened. fairly large proportion will, however, 
survive a long journey. From 500 seeds supplied by a Ceylon 
seedsman to the Gold Coast Rotanical Department in November 
1900, 200 plants were raised. These .seeds were [jacked with 
powdered cliarcoal in tins, and were over two months in transit. 

An exjjeriment was carried out by the Gold Coast Botanical 
Department, with a view to ascertain the better method for 
packing seeds sent from the Orient to West Africa, viz, [jacked 
with moist soil in Wardian cases or with charcoal and sawdust 
in ordinary boxes: 20,000 seeds packed by the first-mentioned 
method at the Royal Botanic Gardens, Ceylon, arrived at the 
Tarkwa Botanic .Station, Gold C'oast, in November 1903, and 
from the.se, 3,400 [jlants have been raised ; while from 30,000 
seeds packed with charcoal and sawdust in ordinar)’ cases, sent 
at the same time, 3,650 plants have been raised. 

The Wardian cases were, however, opened and their contents 
watered upon their arrival at Liverpool, and then again closed 
up and forwarded. Although the percentage of seeds which 
survived the journey in Wardian cases was higher than that of 
those in the boxes, it by no means compensated for the extra 
expenses incurred, as about 3,000 seeds were packed in each 
Wardian case, and 10,000 in each box. A Wardian c^se costs 
£\, as against two or three shillings for an ordinary packing 
case. Ninety-five per cent, of .some .seeds germinated which had 
been sent from Ceyjon through the post in canvas bags to the 
Royal Botanic Gardens, Kew. 

Mr J. C. Harvey, writing from Mexico to the editor of the 
Straits Settlements Agricultural Bulletin^ states: “You will 
perhaps be interested to know that of the twenty seeds of Hevea 
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bmsiliensis you so kindly sent me, I have now fourteen thrifty * 
plants a foot hi"h. I feel very proud of them. The matter is 
worthy of record, as undoubtedly they arc the first plants ever 
raised in Mexico.” 

These seeds left Singapore on the 12th J^'ebruary 1903, and 
arrived in Mexico on 3rd May 1903, and were therefore about 
three months in transit. 

Skki) Sklkction. 

Too great care cannot be taken in selecting good seed, for 
the whole life of the plant dci)cnds upon the seed. Its selection 
for rubber planting is of far greater importance thiin in the case 
of annual crops, where the sowing of poor seed in any one season 
may generally be remedied the following year. With rubber a 
good many years must elapse before the results arc visible. 

Endeavour to select seeds from healthy, j)rolific trees, es})eci- 
ally those with a naturally sturdy trunk and many branchctl 
crown, as these invariably afford the best tapping are.is and are 
less liable to be broken by wind. A well-developed trunk is of 
primary importance. It is the most .iccessible [)ortion of the tree 
foi tapping, so that the greater area of bark available in this 
region the better. 

The yield of rubber from different trees growing under 
similar conditions in the same plantation varies to an enormous 
extent, Vernct conducted e.xperiments with a view to compare 
the yield of different trees and to determine the j)crcentage of 
caoutchouc in the late.x obtained from tliem. He published the 


following results : 

. * 



, No. of Tree. ] 

of 

lv.Ucx 

Porrriilaf^c of 
(^wnitclioiic 

Dry Rubber 

(.)btuinc(l. 

in ihc Lalex, 

])er Tree. 

1 

C.C. 


('.rs. 

1 • 10 

1 1 

39-74 

•b 37 i 

I T I 

^5 

30.16 

4 i 524 

1 2 

20 

39 4 f 

10,99^ 


16 

31.20 

4.492 

i M 

4 

32.17 

1,286 

1 15 

12 1 

29.23 

3.570 

! 18 

j 

48 

29 - 5 ' 

14,164 


* Journal (V Agriculture Tropicah\ Uily 1907. 
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Large heavy seeds invariably give better results than small 
light ones. 

When purchasing seeds obtain them from growers who make 
a practice of seed selection, and adopt scientific methods of 
cultivation and disease prevention, as such seed must necessarily 
prove more satisfactory than that from careless growers. Seed 
which has to travel long distances should be packed with dry 
material and preferably with powdered charcoal. The seed and 
packing material should be placed in layers with sheets of stout 
paper or some similar substance between each layer to prevent 
the powdered charcoal, or whatever is used in its stead, working 
out from between the seeds in transit. 


Seed Sowincj. 

The seeds may either be raised in seed beds, singly in bamboo 
pots, or directly in the situations it is intended the trees shall 
occupy in the plantation. 

When seeds are scarce, sowing them in bamboo pots or 
baskets is perhaps most satisfactory, for by this method the roots 
of the plants arc not as much disturbed when they are transferred 
to the plantation as is the case when they are lifted from 
nursery beds. While, if .seeds be sown out direct in the planta- 
tion, and a spell of dry weather follows, a large number will fail 
to germinate. When large numbers of plants are to be rai.sed, 
it is advisable to select a well -sheltered spot possessing a rich, 
light, friable soil and near the site for the plantation. On this 
temporary nursery shelters should be constructed by fixing stQUt 
upright posts about 8 feet high, in lines lo feet apart each way, 
and then on these cross bars, the whole sufficiently strong 
to support a thin layer of palm leaves, split bamboos, or some- 
similar material. Under this the bamboo pots or baskets should 
be placed. If it be decided to sow the seeds in beds, these^, should 
be made 8 feet wide, i.e,, one bed between each row of posts, 
and allow the intervening spaces to serve as paths in order to 
facilitate the work of^ watering and weeding the beds. It will be 
found that under such a shelter the work of watering will be 
considerably les.sened, and when germination takes place the 
young seedlings will be protected from heavy rains and scorching 
sun. The beds should be thoroughly dug up to a depth of about 
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12 inches. The distance apart to sow the seeds in the beds' 
must depend upon the quality of the seed and the lengfh of time 
the plants have to remain in the nurseries. 

It is safe to transplant the young plants when they are from 

to 2 feet high. If this be the object in view, rows could be 
made i foot distant, and the seeds sown in them about 9 inches 
apart. The seeds should be sown about 1 inch below the soil, 
and the seed beds or pots kept thoroughly and regularly 
watered. Regular watering docs not imply that the beds are 
to be watered every day, but that they are to be watered when 
they require it, or when the surface becomes dry. 

Young plants need protection from animals, which will 
cat them greedily. A few days previous to transplanting the 
young trees, the shading materials should be removed from 
the shelters in order to accustom the plants to the direct rays 
of the sun, or what is known in England as “ hardening off the 
plants.” 

Seeds may be obtained from ("cylon or the Straits Settle- 
ments at about 6s. 8d. per T,000. In each of these colonies they 
ripen in July and August, but they can be obtained through any 
leading European .seedsman. 

Bamboo pots arc manufactured by .sawing up bamboo poles 
into sections about i foot long. The bottom of the pot is 
formed by sawing one end off about an inch below an internode 
or division of the pole, a hole being made in the division to allow 
water to drain away. A few rough stones should be placed over 
the hole to prevent fine .soil filtering through, and the [)ot filled 
to within 2 inches of the top with light friable soil. Providing 
the vitality of the seed be good, one .seed is sufficient to .sow in 
each pot, and this should be placed on the soil in the pots 
prepared in the manner above described, and then covered with 
about an inch of soil. 

After the seeds germinate, and the pots become filled with 
roots, more frequent waterings will be necc.ssary. If the plants 
suffer for lack of water at this period, they are liable tp receive a 
severe shock to their proper development. 

In the Malay Peninsula, the usual plants to germinate the 
seed in nurseries, and when the plants arc about 5 or 6 feet 
high to cut them down to within 6 inches or a foot of the 
ground, the stumps being then planted out in the plantation in 
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f prcparcfl holes. It is, however, very obvious that this procedure 
must check the plant’s ^^o'owth considerably. 

At several of the larj^e estates that I visited in Ceylon, it 
was considered the best plan to sow the seed out in the open 
plantation, /.c., in the positions it was intended the trees were 
to remain. This system is called “sowiiif,^ to stake.” At one 
estate I saw trees grown from seeds .sown to stake in 1898 
which had developed sufficiently tf) be tapped at the end of 
1902. 

No doubt this method has much to recommend it, pro- 
viding the seeds can be .sown during a .season when the soil is 
kept constantly moist by frequent rains, as the I’ara tree sends 
down a long tap-root which is often broken when young plants 
are transferred from the iiurser)' beds to the plantation. But 
it is much more difficult to protect young plants in the open 
field from animal attacks than it is in the nurscrie.s. 

If seeds be abundant, seven or eight should be sown in each 
stand and when these germinate, all weakly, backward, or badly 
formed plants should be thinned out and destroyed, leaving two 
or three of the most promising. To conserve moisture in the 
soil the seed stands should either be mulched with some light 
material such as grass, or a small framework of palm leaves 
should be erected over them till the plants arc well established. 
When the selected plants are about a foot high all but the 
best plant in each stand should be rot)ted up and destroyed. 
A supply of seeds should be reserved or a number of plants 
raised in bamboo pots or baskets to supply vacancies. 

Fig. 4 sIkjws some Para rubber seedlings, si.x months old, 
growing in a nursery near Beira, ICast Africa. 

Propagating Young Growths. 

It is somewhat surprising that .some difficulty apj^jcars to 
have been experienced in propagating Heveas from cuttings 
during repent years. Large numbers of plants were raised by 
cuttings taken from the original seedlings brought by Cro.ss 
from South America in 1876, and also from the first stock of 
plants received in Ceylon. The 1906 Annual Report of the 
Ceylon Botanical Department states with reference to an experi- 
ment conducted at Peradeniya to rai.se plants from cuttings, 



PkOPACATION. 


3 


that: “ I'hc net result was th.it at the end ef the \’ear not a , 
sin<^le plant was obtained from the 3,000 cuttin_L(s,'’ A planter 
in Ceylon h.as raised several trees from euttiin^s, and the Tropical 
Agricultmist for October 1907 j^n'ves illustrations of two of 
them. Accordin'^ to the same jourmil for November 1907 
success has been obtained in Java b\' “ marcottini;.” In view of 
the abundance of seeds available it is unnecessar}^ under ordinar)' 
conditions to trouble abcnit raisin^r pl.ints from cuttini^s or by 



Fig. 4. — I^ira Kubljer Scedlinj,^s, siv months old, in a nursery on the (aiaia- 
Guara Co.’s estate near T 5 eira, Flast Afrira. i Plioto*c,rophc<f hy Author 
in April 1908.) 


“ marcotting.” But if it be desired to raise plants from any 
particulSr tree or variety which produces su|)crior rubber or 
larger quantities of rubber than its fellows, or possesses any 
other characteristics which make it desirable for the jilanter to 
propagate it, no safer method can be adopted to ensure that the 
progeny possess the coveted characters than by raising plants 
from young growths. Unless a flower be protected, cross- 
fertilisation may occur. Even if this be done, the characters of 
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« any particular variety arc not necessarily “ fixer!” in the plants 
raised frbm seeds collected from it. 

" Marcotting ” is commonly employed by horticulturists when 
they wish to perpetuate any particular variety of plant which 
may be difficult to propagate from cuttings. A promising 
young growth having been selected, a ring of bark is taken off 
the stem immediately beneath a node or leaf scar, or the stem 
may be partially severed at this point with a sharp knife. Moist 
moss or some similar material is then bound round the cut 
portion and the bandage kept constantly moist until roots are 
produced ; it may then be severed from its parent and trans- 
planted. 

When propagation by cuttings is resorted to, young growths 
about one foot long will be found to give the best results. The 
base of the cutting should be cut off with a sharp knife just 
below a leaf or leaf scar, and inserted firmly in the ground. The 
cuttings require to be shaded and watered regularly. 

Whichever method of propagation be resorted to, it is 
important to bear in mind that the amount of care bestowed 
on the young plants will materially affect the after-life of 
the trees. When badly grown seedlings are planted out in the 
plantation, they never grow so satisfactorily as strong healthy 
ones do. 

Seedlings when too heavily .shaded, or crowded too closely 
together in the nurseries, usually grow into sickly, drawn 
.specimen.s. 

The young seedlings in the nurseries are greatly benefited by 
being syringed two or three times- a day during hot weather. 
And this also tends to free them of green-fly, which is some- 
times very troublesome. 

Applications of cow-dung to young plants in the Straits 
Settlements have proved beneficial in stimulating growth. 



CHAPTER V. 


PLANTING AND CULTIVATING. 

SiTK FOR Plantation. 

At one time it was considered absolutely essential to plant 
the Para rubber tree in swampy land to ^row it successfully, 
in consequence of the rcpf)rts of travellers that it was only to 
be found growing in such situations in its native habitat. This 
theory, has, however, been proved to be untenable, and many 
failures hav^e been experienced by planters who endeavoured 
to cultivate the tree under these conditions. 

It -thrives best on damp, low-lying lands composed of deep, 
rich alluvial soil, but it will grow satisfactorily on others. As 
previously stated, 1 have .seen it growing vigorously in Ceylon 
at elevations varying from a few feet to nearly 3,000 feet above 
sea-level, and where the annual rainfall varied from 70 to 
150 inches. 

Mr PTancis Holloway, of Kepitigalla, Matale, Ceylon, 
writing in reply to an inquiry whether Para rubber would be 
profitable if grown at an elevation of 1,600 to 1,800 feet, says : — * 

“I am now tapping some trees at about 1,600 feet on a 
hillside, and am very pleased with the excellent results obtained. 
Trees at this elevation, although a good deal smaller than the 
ones of the same age at a lower elevation, are now being proved 
to yield better than those lower down. They only require one 
incision in the morning, and the cups are emptied at 1 1 a.m. 
and replaced under the same cut immediately, and are again 
emptied at 3 p.m., thus giving the same yield from one cut as 
would be obtained from two cuts on trees at the lower elevation. 
I have never been able to do this at the low elevation, as the 
latex does not flow at 10 a.m. This is proof^ positive that Para 
rubber yields better at 1,600 feet than at 600 feet. I think this 


* India-rubber Journal.^ 30th March 1903^ p. 335. 
C 
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a very important fact, and one that will no doubt be noted 
by all concerned in Para. It is probably due to the colder 
atmosphere at the hi^^her elevation, which does not tend to 
coagulate the pure latex as it exudes from the wound, whereas 
at a lower elevation the temperature being much higher, the 
latex scarcely has time to run into the cups before it coagulates 
on the way, owing to the heat.” 

Mr Stanley Arden writes : — * 

“ Nothing could succeed better than this tree does in the 
Federated Malay States, planted on newly-cleared, well-drained 
land ; and although it is often stated that partial shade, swampy 
places, and other conditions are essential to success, given a 
climate with a uniform temperature of about 90'’ Fahr., and a 
large rainfall equally distributed throughout the year, the 
conditions laid down above arc eminently suitable. So far as 
I can judge it docs not appear that the nature of the soil affects 
cither the quantity or the quality of the latex (milk), but in 
any case it is advisable to plant on a fairly rich soil, a loamy 
soil for preference, as under such circumstances the tree would 
grow quicker and stronger, and probably give a return at a 
younger age than if grown on land deficient in the necessary 
constituents of plant life.” 

Some trees in the Botanic Gardens, Aburi, Gold Coast, 
situated about 1,500 feet above sea-level, arc nourishing in 
comparatively poor stony soil. Although the tree appears to 
grow in comparatively poor soil in the tropics where the rainfall 
is sufficient, it does not grow so vigorously on stiff clayey or 
on dry stony lands as on moist low-lying alluvial lands. 

The 1897 report upon the Government Para Plantations in 
Ceylon states : “ The land at certain periods of the year was 
subject to flood.s. It was found, however, that these periodical 
inundations were harmful, and that plants below flood level 
were destroyed, notwithstanding much attention having been 
paid to the supplying of vacancies. By this loss about one- 
fourth ofc the plantation was destroyed, but of the remainder 
above high-water mark I cannot .speak too highly.” 

Wickham, one of the first investigators of the Para rubber 
tree in its native habitat, states that, “ near the rivers the Para 


* Report on Hevea brasiliemis in the Malay Peninsula, 1902. 
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trees have a poor j^rowth as compared with those in the • 
highlands, where they arc found with a circumference of lo 
to 12 feet”; also “the true forests of the natural Para rubber 
tree lie back on the highlands. As a matter of fact, the whole 
of the Hevea brought out of the forest by me for the Govern- 
ment of India were from large grown trees found in the forest 
covering the broad plateau dividing the Tapajos from the 
Madeira River.” 

In the Federated Malay States it is grown up to 2,500 feet. 
3,000 feet is not considered the maximum altitude at which it 
may be profitably grown in Southern India, high-class rubber 
having been produced at 3,000 feet where the rainfall is only 
about 45 inches per annum. 

The writer has seen the foliage of Para rubber trees, in both 
East and West Africa, looking fresh and green when such plants 
as coffee, cocoa, and cotton were drooping and losing their 
leaves because of drought, 'rhere is reason to believe that 
this tree could be profitably grown under irrigation in much 
drier regions than those in which it is now extensively cultivated. 
An interc sting plantation of this nature is now making satisfactory 
progress on the property of the Guara Guara and Massanzanc 
Estates Company, on the banks of the Buzi River, East Africa. 

Estates at high elevations in Ceylon almost invariably 
produce cinchona bark richer in alkaloid, finer coffee berries, 
and better flavoured tea than estates in the low country of that 
island. In the open competition for Para “ biscuit ” rubber at 
the Ceylon Rubber Exhibition, held in September 1906, 
“biscuits” produced by ten-year-old trees on the Duckwari 
Estate, which is situated 2,600 to 3,000 feet above sea-level, 
carried off the prize. 

Plotting out the Estate. 

To facilitate the keeping of records, inspection, and for 
reference purposes, it will be found convenient to divide up the 
newly cleared estate into rectangular, preferably square, blocks. 
Ten acres is a suitable area for each block. If the estate has 
been surveyed, the longest boundary line may be used as a base 
line, or a base line may be taken right through the centre of the 
estate. Commencing at one end of the base line put in pegs at 
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10 chains apart. Through these run lines at right angles to the 
base line, then starting from the latter put in pegs at lO chains 
apart on the lines at right angles to the base. Kach peg will 
then mark the corner of a square block approximately TO acres 
in area, and these points may be permanently fixed by planting 
on them a particular tree or shrub on which the number f)f the 
block might be marked. If each of these blocks be numbered 
in rotation it should be possible U) refer to a particular line of 
trees in any block by mentioning the block and the number of 
the line in the block counting from a specified direction ; a 
particular tree may be similarly indicated. Having demarcated 
the estate in this manner an accurate plan of it may be easily 
prepared and the position of roads, drains, streams, and hills 
clearly defined. JV adopting this system a uniforml}' laid out 
estate will be obtained, and the allotting and controlling of task- 
work, such as tapping, will be considerably facilitated. The area 
of the blocks may be varied from 5, 15, to 20 acres by fixing 
points on the lines running at right angles to the ba.se at 5, 15, 
or 20 chains apart respectively. 

Di.stanck Apart to Plant Trees. 

The distance apart at which trees arc planted varies consider- 
ably in different plantations. In 1902 the commonest distance 
at which Hevea trees were planted in Ceylon was 12 feet by 12 
feet (302 to the acre), where no other croj).s were grown in con- 
junction, and 40 feet by 40 feet (27 to the acre) when planted 
amongst tea. At the same period planters in the Straits Settle- 
ments were planting their trees at distances varying between 10 
feet by 10 feet (435 to the acre) and 36 feet by 36 feet (33 to the 
acre). Many of the more recently formed estates have their 
trees planted at far wider distance apart than the majority of the 
old plantations. The latter were established with the idea of 
sub.sequently thinning out alternate trees by tapping them to 
death, but the execution of this policy has been the exception 
rather than the rule. The immense vitality of the Para rubber 
tree prevents the tapping to death method from being expe- 
ditiously effected. It is extremely doubtful whether it is a wi.se 
plan to depauperate trees in this manner, as in this condition 
they are far more susceptible to disease, and consequently en- 
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courage the spreading of an epidemic to the whole plantation. 
I saw trees in Ceylon. a<^ed .ibout ten years, planted 40 feet 
apart, with their branches touching;. It must, however, be borne 
in mind that l\'ira rubber tree cultivation is in its infancy, and 
the proper distance to plant the trees apart is a matter which 
will require experience extendiiii;' over a lonq- period to settle 
satisfactorily When permanent betwcen-croj^s are not planted, 
probably the best results will be obtained by plantin^r fairly 
closely, sa)’ from 15 feet by 15 to 20 feet by 20 apart, 193 
and 109 trees per acre respectively, .md afterwards thinnini^ out 
weakly trees as they become crowded. One distinct .idvanta^e 
gained by close plantin;4 is th.it it tends to keep weeds down, 
'fhe extent to which thinnin;^ m.iy havc‘ to be carried out will 
be better appreciated when w'c bear in mind that cultivated trees 
have y;roun to a height of nearly lOO feet with .1 girth of oxer 
100 inches in thirty years. Again, where trees are [ilanted fairly 
closely together, a much larger yield will be obtained during 
say the seventh to b'nth years following the establishment of 
the plantation than when planUxl farther apart. And provided 
thinning-out be not delayed, no d. image to the remaining trees 
iiced necessarily follow. 

'rhe very close planting of rubber trees, recommended by 
some writers in order to encourage them to develoi) long .straight 
trunks to facilitate the tapping operations, is not essential in the 
cultivation of the Para rubber tree, for, as will be demonstrated 
later,, it is advisable only to tap about six feet of the low'er 
portion of the trunk of this tree. Kxery encouragement should 
therefore be given to it to increase the size of its trunk in girth 
and to form a sturdy tree. 

All things being equal, a l.irge tree w ill j^rodiice more latex 
than a smaller one of the same age, so that it is imperative that 
the tree’s growth should not be checked by overcrowding, as it 
is a lovei^of sun and not of shade. 

Close planting produces tall trees, and wide planting sturdy 
branching trees. This is one of the primary principles of 
arboriculture. As we wi.sh to encourage th^ latter habit it is 
obvious that it would be better to err on the side of wide 
planting. 

All trees, bush, &c., growing on the land to be planted, 
should be cut down and burnt before plantin" commences, and 



38 


I’ARA RUBHER. 


the ashes thus produced might with advantage be spread over 
the ground to serve as a fertiliser. 

The land to be planted should be lined, and the holes for the 
plants dug i8 inches deep and a foot wide, and filled with rich 
surface soil, in readiness for planting. 

Transplantinc;. 

Transplanting should be performed, whenever possible, during 
wet or cloudy weather, as the plant’s growth will then be less 
likely to receive a check than if planted in the hot sunshine. If 
a spell of dry weather sets in before the young plants have 
become established, they will require to be watered once or 
twice a day. 

Great care is necessary in lifting the plants from the nursery 
beds, in order to prevent their young roots being broken. The 
tree develops a long tap-root, and it is necessary not to damage 
this in any way, as it is principally by means of this organ that 
the tree is held firmly in the ground, and by which it absorbs 
supplies of moisture during dry periods. 

Transplanting is assisted by thoroughly watering the nursery 
beds immediately beforehand. Young plants transfeired from 
the nursery to the plantation often fail to grow because they 
have been planted too deeply. It is quite sufficient, when 
planting them in the plantation, to bury the roots to a .similar 
depth to that to which they had grown in the nursery. 

The young trees when first transplanted require carefully 
shading with palm leaves or some similar material, but when 
once established, they do not need shade and grow stronger 
without it. 

It should be remembered that the young tender roots play a 
most important part in procuring nutriment for the plant, con- 
sequently as few as po.ssible should be broken. It is irppossible 
to lift a plant from the ground without damaging some of them, 
but with p^roper care the damage may be reduced to a minimum. 
Broken or bruised i;oots .should be cut off clean with a sharp knife 
and the cut portion dipped in tar or some similarly antiseptic 
solution. Bruises inflicted on the stem should be painted with 
.some antiseptic, as unhealthy or damaged plants are always 
more susceptible to fungus and insect attacks. Where plants 
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are raised in bamboo pots or baskets there is little danger of • 
damaging the roots, as they may be taken out of these with the 
ball of earth almost intact. 

BETWEEN-CROPS and CaT('H-C'K()PS. 

The cultivation of between-crops or catch-crops in con- 
junction with Para rubber is greatly recommended for several 
reasons, the most important being that it i.s a fallacious policy 
for a planter to only invest in one product, especially one of 
which there is a possibility, however remote, of its market price 
falling below a figure at which it could be profitably produced. 
Other potent reasons are that well-chosen crops tend to check 
the spread of disease, and if a judicious rotation of catch-crops 
be employed the physical condition of the soil is improved by 
the constant tillage and weeding which the cultivation of these 
crops entails. 

Crops which are nearly related to Ilevea should be avoided 
as being liable to introduce di.sease instead of checking its 
spread, since a specific disease generally confines its attacks to 
nearly allied species. Cocoa, coffee, and tea may be profitably 
planted as between-crops but it is considered that they should 
be substituted by annual or small growing crops in every 
instance where the rubber is planted at less than 40 feet apart, 
in view of the rapid growth of Ilevea. Its development is the 
primary consideration and should on no account be interfered 
with by secondary crops. 

The soil and climatic requirements of the Para rubber tree 
and the cocoa tree arc very similar. As shade- trees are generally 
considered nece.ssary for cocoa, Ilevea could be advantageously 
adopted for this purpose in place of the ‘ Bois irnmortel ” 
{Erythrina spp.) which yields no commercial product. Due 
consideration must, however, be given to the fact that the 
Para rubber tree is not evergreen, and that it usually loses its 
leaves during the dry season. Where this season is, protracted, 
or excessively hot, dry winds occur at this time of the year, the 
cocoa would require shade-trees which carry their foliage during 
this period. Cocoa is usually planted about 15 by 1 5 feet apart, 
and the shade-trees 45 by 45 feet apart, so if cocoa were grown 
in conjunction with Hevea as a .shade-tree^there would be 193 
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• and 21 cocoa and rubber trees respectively per acre. The 
vacant land between both kinds of trees could be utilised during 
the first few years for the growing of catch-crops. As cocoa 
docs not come into bearing until it is three or four years old, 
those planted nearest the Heveas would probably not produce 
many crops before being starved out by the more rapidly grow- 
ing rubber trees. 

Given suitable .soil and climatic conditions, cocoa is not a 
difficult plant to cultivate, nor is expensive machinery absolutely 
necessary for the preparation of the crop for market. The 
demand for cocoa continues to e.xpand. I'hc world’s consump- 
tion of cocoa for the years 1898 and 1906 was estimated at 
about 70,000 tons and 140,000 tons respectively, or an increase 
of 100 per cent, in eight years. 

Coffee can also be satisfactorily cultivated as a bctwccn-crop 
with rubber, and it is already largely grown as such in Java, 
Ceylon, India, and the Malay Peninsula. The Liberian species 
is best suited to the low country, while the Arabian species grows 
best in the hills. They require to be planted at 10 by 10 feet 
apart, and 6 by 6 feet apart respectively. 

In Ceylon and India tea is being extensively grown in con- 
junction with rubber. 

There arc several crops which can be grown as catch-crops 
with rubber. Some of the most jjromising are ground-nuts, 
tobacco, chillies, and maize, (x)tton could also be grown until 
the rubber trees shade the ground too much. 

Ground-nuts arc specially recommended in view of their 
fertilising properties. In the United States a yield of from i,5CX) 
to 3,000 lbs. of nuts per acre is obtained. In Tropical Africa 
this yield is rarely obtained, although the nuts produced in the 
latter country are more valuable, as they contain a greater per- 
centage of oil. There is always a constant demand for this class 
of oil-seed in the European markets, and good shelled nuts 
realise on an average £ 12 . los. per ton. The plants make ex- 
cellent fori^ge for cattle, as they contain about i per cent, of 
nitrogen, or they may be dug in the ground as a fertiliser. The 
extraction of oil docs not require expensive machinery, and the 
residue, which contains 7.5 per cent, of nitrogen, furnishes a 
valuable cattle food or manure. African unshcllcd and shelled 
ground-nuts yield 32 and 50 per cent, of oil respectively. Oil 
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extracted locally in East Africa has been valued as high as ^,40 • 
per ton. Two pressings are usually made. The first, or cold 
pressing, which produces the finest quality, furnishes about 20 per 
cent, of oil, the remainder being e.xtracted with the aid of heat. 
The seeds are sown 2 to 3 feet apart and the crop is produced 
five or six months after sowing. 

Chillies are usually raised from seed in prepared nursery bed.s. 
The young plants may be transplanted when the)' have grown 
2 or 3 inches high, and planted in rows 3 feet apart and about 
2 feet apart in the rows. Chillies should be harvested with the 
stalks attached, and c^irefully dried in the sun. The.se stalks 
.should, however, be picked off before shii)ment. 1,500 lbs. per 
acre is considered a fair crop, but as much as 2,500 lbs. per acre 
has been obtained. 'I'lic market price of Zanzibar chillies has 
fluctuated during the kist two years between 17s. and 25s. per 
cwt. 

The exports of maize from Tropical and Sub-tropical Africa 
have increased considerably during the last few years. The 
yield in East Africa varies between four and ten bags of 203 lbs. 
weight per acre, but in the corn belt of the United Slates the 
yield is as high as twenty-two to twenty-four bags per acre. 
Natal maize realised about per ton in the London market in 
1907. The large growing varieties .should be j^lanted 3 by 3 feet 
apart, but for the smaller growing varieties 3 by 2 feet is 
sufficient. 

Cassava has been profitably cultivated as a catch-crop with 
Hevea in some of the plantations in the East. It would, how- 
ever, .seem preferable, for rea.sons already described, to choose 
some other crop less clo.scly allied to Hevea. Cassava belongs to 
the genus Manihot, which like Hevea is a member of the Euphor- 
biaceous family. 

No matter what plants are grown as secondary crops with 
rubber tljey should on no account be allowed to interfere with 
its development. This frequently occurs owing to the secondary 
crops being planted too close to the rubber. 1 he rate, of radial 
root-growth of Hevea varies considerably under different con- 
ditions, but it will generally be greater in light open soils than 
in those of a closer and richer consistency. It is considered that 
when the tree is growing satisfactory a space of at least i to i ^ 
foot per year radial increase of root-growth should be allowed for. 
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The undermentioned table shows the number of plants 
required per acre when planted at various distances apart and the 
amount of land available for each plant : — 


Distance 

Apart. 

Space avail- 
able for 
each Plant. 

No. of 
Plants. 

Di.stance 

Apart. 

Space avail- 
able for 
each Plant. 

N. 4 . of 
Plants. 

Feet. 

S(^uare Feet. 

Per Acre. 

I'eet. 

S(jiiare beet. 

Per Acre. 

l X I 

I 

43.560 

10 X 10 

100 

435 

2X1 

2 

21,780 

12x12 

144 

302 

2X2 

4 

' 

1 0, T 90 

^Sx 15 

225 

193 

2X3 


7,260 

t6 X 16 

256 

170 

3X3 

I 9 

4,840 

17X 17 

289 

15T 

4X4 

i 

2,722 

18x18 

i 324 

134 

5x5 

■ 25 

b 742 

20 X 20 1 

400 

109 

6x6 

, 36 

1,210 

25x25 j 

^25 

69 

7x7 

49 

889 

30 X 30 

900 

46 

8x8 

64 

681 

40 X 40 1 

1,600 

27 

9x9 

81 

53 ^^ , 

45 X 45 

2.025 

21 


Weki)IN(; and Harrowing. 

Even when no secondary crops arc grown with rubber, weeds 
must be constantly checked. On level lands they should be 
regularly hoed up ; if this be done on steep sloping lands heavy 
rains will wash away the fine surface soil, so cutlassing should be 
resorted to. When trees arc planted fairly closely together, or 
bctwecn-crops grown, weeding will require most attention during 
the first three or four years following the establishment of the 
plantation ; after this period the shade produced by the trees 
has a beneficial effect in keeping weeds down. It is reported 
that the following “ weed-killer ” has proved successful in exter- 
minating “Illuk” grass in Selangor: 2 lbs. 14 oz. of washing 
soda was dissolved in 3 gallons of water ; this was raised to the 
boiling point and 2 lbs. of white arsenic slowly stirred in and 
then diluted with 20 gallons of water to form the stock solution. 
Two pints of stock solution mixed with 5 gallons of water were 
sprayed on the grass or applied by allowing a cloth suspended 
from a tank, containing the solution, on wheels to be drawn over 
the grass. 

Comparatively few planters sufficiently appreciate the benefits 
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accruinjr from frequently harrowing or cultivating the land 
between the trees. This operation not only checks the growth 
of weeds but breaks up the surface crust which forms after rain, 
thereby facilitating the ingress of air. During the dry season 
the layer of dry, loose soil thus formed serves as a blanket to con- 
serve the moisture in the soil beneath. It is inadvisable to stir 
the soil too deeply during the dry season, as evaporation is greater 
from the cultivated than from the uncultivated stnl, and a shallow 
layer of dry soil is almost as effective as a deep one for moisture 
conservation purposes. It may appear contradictory, but the 
same conditions which most favour the retention and conservation 
of rain water also best facilitate the draining away of surplus 
water. loose soil absorbs more water than a compact soil, and 
surplus water drains away hir more rapidly from soils in the first 
than from those in the second condition. However satisfactory 
the climatic conditions or the composition of the soil may be, 
unless the physical condition of the soil be suitable the best 
results will not be obtained. 

Due care must, of course, be excrci.scd in regulating the 
length of the teeth of the harrow or cultivator to prevent injury 
to the roots of the trees. Where, as frequently hapi)ens, the 
roots have formed a network near the surface of the ground clo.se 
to the trunks of the trees, operations should be suspended in 
these areas and mulching applied in the shape of weeds, leaves, 
or, preferably, stable litter. 

Drainage is nccc.s.sary to improve the sanitary condition of 
the soil and promote the formation of soluble plant-food 
constituents. 

Drains on hill slopes check the washing away of rich surfiicc 
.soil, and in such situations small drains at fairly frequent 
intervals arc preferable to large drains widely distributed. 


Disbudding and Pkunin(]. 

There is a vast difference in the habit o^Hevea irees ; some 
will commence to branch when they have grown 6 feet high, 
while others will grow more than 20 feet high before branching. 
Later on it will be .shown that it is considered desirable to 
encourage the girth development of the 7 oj* 8 feet of the trunk 
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nearest the ground ; this being the most accessible region for 
tapping operations. 

Horticulturists who wish to alter the natural habit of tall 
growing or straggly plants into a compact or standard habit 
either disbud or prune them when young. Tea and coffee 
planters adopt similar methods to encourage their crops to 
assume a low-branched habit to facilitate the harvesting of the 
“ leaf” and “ berry ” respectively. 

The inclination of Hevea trees to form long unbranched 
stems may al.so be checked by disbudding and pruning the 
young trees. The former operation is preferred as less loss in 
growth is associated with it. Trees which have grown 7 or 8 
feet high without exhibiting signs of branching should have 
their terminal buds removed ; this ma)' either be effected with 
the thumb-nail or a sharp knife. New shoots are then produced 
in the axils of some of the leaves nearest the apex of the plant. 
These shoots may be similarly treated until the desired number 
of branches has been obtained. Some trees obstinately refuse to 
produce more than one new shoot when the first bud is removed, 
but if the process be repeated the wished-for result will be 
secured. As it is undesirable to allow branches to develop from 
the area which it is propo.sed to tap, buds which appear thereon 
should also be removed. Young trees, which have been allowed 
to grow beyond the height at which branching is desired, may 
be pruned back to this height. It is, however, advisable to take 
this work in hand as early as possible, both to prevent the loss 
of growth and as it will be usually found that new buds are more 
readily encouraged to form on the young wood. 

Sturdy, compact growing trees are far less liable to be 
broken by wind than long whippy specimen.s. In the chapter 
on tapping it will be shown that under ordinary conditions 
tapping operations may commence when trees have acquired a 
girth of 20 inches at 3 feet from the ground. It will thus 
be apparent that trees whose girth has been increased by dis- 
budding or pruning will come into bearing at an earlier age 
than those left to grow naturally. 
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SOILS AiVD MANURES. 

Chemical, Physical, and Riolocical Conditions 
OF Soils. 

The investigation of various soils in which I’ara rubber trees 
have been successfully cultivated tends to show that it is not 
fastidious in regard to its requirements in this respect, as the 
chemical and physical qualities of many of these soils are com- 
paratively poor. Below is given an analysis of soil from the 
Heneratgoda Garden, Ceylon, in which Ilevea trees have been 
grown for about thirty years, and also an analysis of soil taken 
from the uncultivated pasture land adjacent.* 

Chemical Composiiion. 



No. I. 

Nt). 2. 


GUI Kiibber. 

In Open P.islure. 


Per Cent. 

Pel Cent. 

Moisture - - - - - ' 

1.200 

T.600 

■^Organic matter and combined water 1 

7.800 

7.000 

Oxide of iron and manganese - - ' 

2.800 

2.000 

Oxide of alumina - - - - 

•4-969 

C315 

Lime - - - - 

0.040 

0.060 

Magnesia . - - - 

0-057 

0.072 

t Potash 

0.046 

0.038 

} Phosphoric acid . . - - 

0.031 

0.031 

Sdda - - - - - 

0.046 

0.080 

Sulphuric acid - - - 

0.007 

Trace 

Chlorine 

0.004 

0.004 

Sand and silicates 

83.000 

82.800 


100.000 

100.000 

• ! 

^Containing nitrogen - - - 

0.154 

0.134 

Equal to ammonia - - - - 

0. 187 

• 0.163 

Lower oxide of iron • - - 

Trace 

Fair 

Acidity 

Much 

Much 

tCitric soluble potash - - 

tCitric soluble phosphoric acid - 

0.005 

Trace 

0.004 

Trace 

* Circular, Royal Botanic Gardens, Ceylon, vol. iii., 

No. 6, 
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Mechanical Composition. 



No. I. 

Old Rubber. 

No. 2. 

In Open Pasture. 

Fine soil passing 90 mesh 

Fine soil passing 60 mesh 

Medium soil passing 30 mesh - 
Coarse sand and small stones - 

Per Cent. 

20.00 

28.00 

14.00 

38.00 

Per Cent. 

26.00 

28.00 

2 I.OO 

25.00 

TOO. 00 

100.00 

1 


The Hcneratgoda soils are light brown sandy loams in a 
good mechanical condition, though the retentive power of mois- 
ture is rather poor. The organic matter, although about normal 
for the district, must also be considered poor. There is a fair 
supply of nitrogen. The mineral plant food is generally poor, 
there being only a small quantity of available potash and only a 
trace of available phosphoric acid. The soils are both very sour. 

It is of very little practical value to the rubber planter to tell 
him what mineral plant-food constituents arc present in his soil ; 
what it is necessary for him to know is the amount of plant foods 
that is available in a soluble state. These foods must be in 
such a condition as to be soluble in the sap of the root cells ; 
this is only approximately equivalent to the amount of mineral 
constituents which a i per cent, solution of citric acid is cap- 
able of rendering soluble and not that rendered soluble by strong 
mineral acids. 

The study of what may be termed the biological condition of 
.soil is of primary importance in modern scientific agriculture, and 
it is one with which the up-to-date planter must sooner or later 
be called upon to grapple. The amount of available plant food 
in the soil is very largely influenced by the number of nitrifying 
bacteria present. The nitrogenous compounds of organic 
matter which are present in most soils are, under favourable con- 
ditions, acted up9n by bacteria which secrete a peptonising 
ferment and change them into ammonia, and ultimately to 
nitrates, in which condition they form a soluble plant food. The 
essential requirements for the life and multiplication of soil 
bacteria are air, moisture, and heat. Sour, water-logged land 
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^ is always imperfectly aerated, indeed this is the only condition 
which excludes air from the soil. Rain water is an inlportant 
factor in soil aeration, for as it sinks into the ground it displaces 
an' equal volume of air, and as the water drains away air is 
drawn in after it. In undrained land air is displaced very 
slowly, and consequently the beneficial effects of rain water arc 
lost. Although it has not yet been decided whether roots 
like leaves, breathe, still the fact remains that air is as necessary 
to roots as it is to leaves. In employing drained swamps or 
water-logged land for a plantation, a simple method, and one 
which may be generally relied on for testing whether the soil is 
sour, is to take samples of moist soil from different portions ot 
the suspected region. Mix them all together, add sufficient 
water to enable them to be stirred into a paste and insert a 
piece of blue litmus paper. If after an hour has elapsed the 
paper in contact with the .soil turns red, the soil is probably 
sour. To neutralise the acidity, broad-cast water-slaked lime at 
the rate of about 2,000 lbs. per acre. Stone-lime may be 
expeditiously slaked by covering it with moist soil until it is 
converted into powder, when it is ready for use. Applications 
of lime also materially assist the work of nitrification bacteria. 

The temperature of water-logged soils is always lower than 
that of more porous soils, hence the growth of the trees planted 
therein would be checked and the amount of available plant 
foods reduced owing to the retarded o])crations of soil bacteria. 
After drainage, such land should be deeply cultivated and the 
soil left in a rough condition to facilitate aeration before plant- 
ing commences. 

The moisture content and physical condition of very light 
porous soils may be increased and improved by ploughing in 
animal or green manures. 

De Candolle’s theory that a crop continuously cultivated on 
the .same soil is able to render it noxious to that particular crop 
by its excretions has recently been confirmed by Schreiner and 
Reed. It is claimed that the dimini.shed yields of a crop culti- 
vated continuously on the same land is not altogether due to 
loss of soil fertility but largely to the.se toxic excretion.s. It ha.s, 
however, been proved that when the organic excretions of plants 
are acted upon by air or micro-organisms the condition of the 
soil is improved. It will be apparent that their poisonous 
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excretions may be jjrevcnted from accumulating to any injurious 
extent both by cultivating rotations of crops and by proper 
tillage. 1 he importance of the latter remedy cannot be too 
highly estimated in the cultivation of a permanent crop like Para 
rubber, which, when closely planted, debars the growth of inter- 
crops. 


Manuring. 

On comparing the analy.ses of the soil in which Hevea has 
been growing for thirty years with that which has been under 
pasture at Heneratgoda, we find that the former has increased 
its supply of organic matter, nitrogen, and [)otash, but its lime 
and magnesia content has decreased. This is not altogether 
surprising, as it is generally found that lands occupied by trees 
are yearly enriched by the annual leaf fall. In addition to re- 
turning to the .soil a large proportion of the elements irsed up in 
the dcvelopmctit of the leaf, part of that obtained by the elabora- 
tion of the atmospheric carbon dioxide during the processes of 
assimilation which take place in the leaf is annually deposited. 
This annual mulching of leaves contains a considerable amount 
□f organic matter which is converted into soluble plant foods by 
the atmosphere and nitrifying bacteria. 

The soil has been al.so considerably improved by the various 
Jther beneficial agents which operate on lands occupied with 
ihickly planted trees. The network of roots formed by them 
■lolds the particles of soil together and checks the rain washing 
iway soluble plant foods. Soil moisture is conserved through 
oeing shaded from the sun by the foliage of the trees, and 
:he conditions favouring the development of nitrifying bacteria 
ire ameliorated. 

On rubber estates where these natural soil improving agencies 
ire allowed to proceed unhindered, the principal losses that the 
;oil su.stains arc the elements consumed in the building up of the 
items and branches of the rubber trees and those contained 
n the bg^-k excised and the latex extracted during tapping 
)perations. 

It will thus be apparent that, providing good land has been 
elected for the plantation, and there is no excuse for choosing 
)oor land, considering the enormous areas of rich virgin land in 
he tropics well adapted for rubber cultivation now lying idle, 
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manurini;' should not be necessary for man)' years providing 
proper attention be ^iven to soil cultivation. Where such lands 
are chosen, a judicious rotation of catch-crops may be grown 
which will not severely impiwerish the soil, especially if the i)lants 
be buried after harvest with dressings of basic slag or lime. The 
planting of green crops for manurial purposes alone under these 
conditions would be imnecessar\' waste of capital during the 
early life of the plantation ; Liter the trees should have grown 
sufficiently to shade the ground and thus prevent their being 
cultivated. Where poor land, deficient in organic inatLcr, has 
been selected for rubber cultivation, green manures, and especi- 
ally those belonging to the legume f.imil}’, which ari‘ able to fix' 
atmospheric nitrogen by the aid of the bacteria assijciated with 
the nodules on their roots, ma)' be beneficially cultivated. 

4 'hcse crops also improve the mechanical condition of the 
.soil by the <iction of their roots, .ind when they decom()()se, acids 
are formed which <issist in rcnderingaddition.il plant foods avail- 
able in a soluble form. fhe following ;ire among some of the 
most valuable Linds for rubber plant. itions : -- s}j]>., “('ow 

Pea ” ; Ca janus iiidicus, Spreiig , “ Pigeon Pi'a ” ; i rotalana spp. ; 
and Ann^/is hypoi^ica, Linn., “ (iround-nut.” All these can be 
readily grown from seed, of which from 20 to 30 lbs. per acre is 
reguired. Various species of leguminous trees, such as Alhi:zzia 
molHccana, lirythriua spjj. and ritJiecolobiuDi sj)p., can also be 
employed with advantage, and if regularly |uuned furnish a 
valuable mulch, (M' better still pLjughed into the ground wu’th a 
dressing of lime or basic slag. Mimosa pitdiia, the “ .Sensitive 
JMant,” has been recommended as a j^ermanent green cover to 
keep down weeds. It has been estimated that 150 to 200 lbs. of 
nitrogen per acre could be annually added to the soil by culti- 
vating this plant, cutting it down, and turning it under the soil. 

The compact growing varieties of “Cow Peas” are specially 
recommended. They grow rapidly on the poorest soils even 
during tfie dry season, and their foliage cont.iins a high percentage 
of valuable manurial matters, /c., .27 per cent, nitrogen, .10 per 
cent, phosphoric acid, and .31 per cent, pcjtassium oxide. It 
should be distinctly understood that various* other plants, such 
as maize and sorghum, which are occasionally used as green 
manures, only increase the organic m.itter in the soil, whereas 
leguminous crops furni.sh in addition to this, supplies of 
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nitrogen, which they directly absorb from the atmosphere. It is 
well to 'point out, however, that all soils do not contain the 
necessary nitrogen-fixing bacteria, or they may be unable to 
produce the desired results through having lost their activity. 
Active bacteria may be introduced to soils by inoculating the 
leguminous .seeds to be planted with specially prepared cultures 
of the organism. The whole proce.ss is fully described in Farmers' 
Bulletin, No. 240,“ Inoculation of Legumes,” issued by the United 
States Department of Agriculture. 

Although common .salt was u.sed as a crop fertiliser by the 
Romans and the Chine.sc before the Christian era, it is compara- 
tively little used for this purpose at the present day. It is a 
powerful factor in breaking up soil and in rendering plant-food 
constituents free. Applications of salt during periods of drought 
are especially advantageous, as it absorbs moisture from the 
atmosphere and aids the retention of moisture in the .soil. It is 
not generally known that salt is one of the principal ingredients 
of various artificial manures. The amount to apply must, of 
necessity, depend upon circumstances, but 600 lbs. jjer acre 
broad-casted may be considered an average application ; less is, 
however, rcc|uired on heavy soils, while a larger quantity would 
probably prove more beneficial to light soils. 

ICxccssive applications of nitrogenous manures are not advis- 
able for Ileveas, as they tend to produce too rai)id growth and 
render the trees more susceptible to being broken by wind. 
Different soils will obviously require fertilisers containing 
different percentages (T the various manurial elements. 

The following mixture has been found to yield good results, 
but the proportion of the constituents may be regulated to suit 
particular requirements : — 

basic slag ----- 1,500 lbs. 

Nitrate of soda - . . . 250 ,, 

Sulphate of potash - - - 250 ,, 

This should be applied at the rate of about 300 lbs. per acre, and 
ploughed or harrowed in. 

Cattle manure is .specially valuable for soil which is poor in 
organic matter ; this should be applied at the rate of 8 tons 
per acre, and, if circumstances permit, ploughed in. These .soils 
would also be materially improved by applications of vegetable 
matter, such as leaves, grass, weeds, &c. 
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Conditions which FAVinik thk Sprkai) ok Diskask. 

Nothing is more favourable to the spread of disease than the 
practice which now obtains of plantin'^ larj^e areas with a single 
product. 

Where large areas of a permanent crop such as rubber arc 
cultivated, the difficulties attending the prevention and exter- 
mination of disease are far greater than in the case of an annual 
crop, for with the latter a change of crop will invariably produce 
these result.s. It therefore behoves the Para rubber planter to 
be constantly on the alert with a view to discover disease in its 
early stages, and take immediate steps to eradicate it. Investi- 
gate the aetiology of a disease, remove the cause, and the ill- 
effects will be removed with it. iHjrtunately, none of the 
numerous fungus and insect pests of Ilevea have, as yet, caused 
serious damage, but it should be borne in mind that, with a 
comparatively few exceptions, the cultivation of this product is 
of quite recent date. The advantages likely to accrue from the 
cultivation of between-crops with Para rubber have already been 
pointed out. In place of, or preferably in addition to these, belts 
of unrelated trees or plants should be grown for the purpose of 
dividing up large areas of Ilevea with a view to still further 
check the spread of disea.se. 

Since it generally happens that a specific disca.se confines its 
attacks to nearly allied species, the plants chosen for the between- 
crops and the di.sease-chccking belts should be selected from 
those belonging to different natural orders of plants from that to 
which Plevea belongs, viz., Euphorbiace^e. Iw economic rea.sons 
the plants chosen should yield commercial commodities. Those 
suitable for between-crops have already been dealt with. For 
the second purpose there are several rubber-producing trees 
which are admirably adapted, such as Castilloa elastica, Cerv., 
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the source of Central American rubber ; Ficus elastica, Roxb., 
the Rambong ; and Ficus Vogelii, Miq., and Funtumia elastica, 
Stapf, both West African trees. Where forest land is being 
cleared and land is plentiful and cheap, belts of indigenous trees 
might be advantageously left standing. 

In some districts animals cause considerable damage by 
eating young Hevcas and the bark of old ones ; the most trouble- 
some being cattle, pigs, porcupines, deer, rats, hares, and rabbits. 
As a protection from these a wire netting boundary fence of a 
suitable mesh should be erected. 

Fungus Diseases. 

The enormous losses which farmers and planters in various 
parts of the world have sustained by the ravages of parasitic 
fungi on growing crops should be sufficient to convince the Para 
rubber planter of the necessity of employing every means in 
his power to protect his trees from similar attacks. Striking 
examples of this nature arc afforded by — “Potato Disease” 
{PhyiophtJiora infestans, Dc Rary), “Vine Mildew” {P Iasi nopara 
viticola^ De Bary), “ W^heat Rust” {Pncciuia graminis, Pers.), 
“ Cocoa Canker” {Nectria sp.), and “ Coffee-leaf Disease ” {Heini- 
leia vastatrix, Berk.). In Prussia, during the year 1891, it is 
estimated that losses amounting to over 20} million pounds 
sterling were sustained by the ravages of parasitic fungi on 
cereal crops. Rust in Australian wheat is estimated to have 
caused a loss of 2i million pounds sterling during the season 
1890-1, while the coffee-leaf disease in Ceylon is reported to 
have resulted in a loss of nearly 15 million pounds sterling in 
ten years. 

Every planter should make himself conversant with the 
general habit and name of the commonest groups of the fungus 
parasites of plants, their methods of attack, and the conditions 
which most favour their development. , 

It is innpossiblc to state what proportion of the fifty thousand 
odd species which Represent the world’s fungus-flora is parasitic 
on plants, but it is well to bear in mind that many saprophytic 
fungi, i.e., those which usually live on dead organic matter, may 
assume a parasitic habit, while on the other hand parasitic fungi 
may adopt saproply^tic habits. 
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The vcjTctativc form of a funi^iis consists of mycelium or 
hyphie, which performs similar functions in the way of obtaining 
and assimilating nutriment for the fungus plant as roots and 
leaves perform for flowering plants. With few exccj;)tions, the 
mycelium of ])arasitic fungi remains within the tissues of the 
host plant, so that the casual observer only sees the fruiting or 
reproductive stage, by which time the fungus has completed its 
work of destruction. It will thus be seen that, notwithstanding 
the fact that the reproductive form of the fungus has been found 
on dead tissues, it does not follow that it is a saprophyte, as it 
may have killed them ; nor does it follow that because a fungus 
has been discovered growing on dead tissues that it /itrs killed 
them. 

The commonest method of infection is by spores, which 
for all practical reproductive purposes may be considered to take 
the place which seeds occupy in regard to flowering plants. 
Spores arc minute bodies of various colours and shapes, many 
thousands being required to cover a three[)enny bit. These arc 
produced in enormous quantities, and arc readily distributed by 
wind, rain, insects, animals, man, and numerous other agencies. 
Any which alight on a suitable host germinate and spread the 
di.sease. 

The difficulties attending the attemj)ts to exterminate fungus 
di.seases have been frequently demonstrated, and as examples 
may be quoted those emj^loycd in regard to “ rust in wheat,” 
vine mildew, and coffee-leaf disease. Too great stress cannot 
be laid on the necessity for adopting preventive methods hy 
promoting .sanitary conditions on the plantation, proper cultiva- 
tion, selecting .seeds from healthy plants, and burning diseased 
tissue.s. 

Always have a stock of fungicides and apparatus, such as 
sprays, to apply them, at hand to treat a disease in its early 
stages, fpr it is then often possible to check and even exterminate 
it, whereas this may be impossible later. The most favourable 
conditions for the development of parasitic fungi are “.heat ” and 
“ moisture.” Sunlight is an important factor^ in checking them, 
so that closely planted estates offer more favourable conditions 
for the spread of disea.se than where trees arc planted wider 
apart. 
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Fungicides. 

Fung^icides are plant poisons diluted to such an extent that 
they arc harmless against the thick-walled tissues of the host 
plants but sufficiently strong to destroy the tender fungus tissues. 

The following fungicides have been selected from those 
which have given the best results in the treatment of fungus 
pests : — 

Bordeaux Mixture. — This is usually prepared by flissolving 
copper sulphate in water and mixing this with lime water. The 
following proportions and mode of preparation have given 
generally satisfactory results : Weigh 2 lbs. of copper sulphate, 
and immerse this, tied up in a piece of sacking, in 8 gallons of 
water. Slake li lb. of lime, add water in small quantities and 
stir until a perfectly smooth paste is obtained, then add 
sufficient water to make 8 gallons of lime water. This should 
be thoroughly stirred and when cool slowly mixed with the 
water in which the copper sulphate has been dissolved. Professor 
Pickering has recently suggested the following proportions as 
being more economical and quite as effective, viz., 2 lbs. of 
copper sulphate and 27 gallons of clear, saturated lime water. 
We have not experimented with this mixture, and should advise 
tests being made before applying it on a large scale. 

Potassiuui Sulphide Soluiiou. — Mix potassium sulphide, or 
what is better known as “liver of sulphur,” in the proportion of 
I lb. to a gallon of hot water, then add sufficient water to make 
9 gallons of the solution. 

Amino 7 iia and Copper Carbonate Mixture . — Mix J lb. of 
carbonate of copper with ij lb. of carbonate of ammonia, tind 
thoroughly dis.solve in hot water; then add sufficient water to 
make 64 gallons of solution. 

Each of these mixtures may be applied with sprays fitted 
with nozzles which distribute the liquid in the form of a fine 
mist. 

Hevea Canker. — The fungus which is responsible for the 
disease known as “ Hevea Canker ” belongs to the genus Ncctria 
and is therefore ribarly allied to that which produces “ Cocoa 
Canker.” Carruthers, in his report upon his investigations of 
the first mentioned disease, states * that he found it on almost 

* Circulars of the B^yal Botanic Gardens.^ Ceylon^ vol. ii., No. 29, 1905. 
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all parts of the tree except the yoini^ branches and the roots. 
He considers that “ the external colour of the bark ih places 
where the canker is present is in many cases different from that 
of healthy parts, but ho actual colour can be L^n'ven as typical 
of a canker spot. As a rule it is darker in colour and the surface 
of the bark somewhat different.” . . . “ The tissue under the 

outer bark, however, always shows by its colour when there is 
any considerable quantity of the canker fun^^us mycelium 
present. Instead of a bright clear yellow, as is found in the 
healthy bark of the Para rubber tree when cut, the colour of the 
cankered tissue recently attacked is of a dirtier yellow or even 
a neutral tint, and when the fungus has got conq^lete hold the 
tissue is claret-coloured and not unlike the inside of the fruit 
wall of a ripe mangosteen. An important fact to be observed 
is that in those areas invaded by the in\xelium of canker fungus 
no latex will be found at all.” 

As with many other fungi Nectria has two reproductive 
forms, and Carruthers states, with regard to the species under 
review : “ The spores arc of two kinds ; the first spores produced, 
which are called ‘ Conidiospores,’ arc of a w^iitish-grey colour 
in mass, and look somewhat like thick white mould. Later on, 
and produced at the same places, pushing their way out from 
behind the conidiospores, are the perfect fruits of the fungus 
or perithecia, which are characteristic of the groups Ncctria, to 
which the fungus belongs. They are, when seen with the naked 
eye, like grains of red pepper, sometimes a mass of them occupy- 
ing a space as big as a lO cent piece, or even bigger. When 
looked at through a lens they will be seen in shape not unlike 
minute strawberries, some ten to fifteen making a mass about 
equal in size to a pin’s head ; they arc roundish with a point 
when fully formed.” The method suggested for combating this 
disease is the excising away of disea.sed tissues with a sharp 
knife and burning them on the s[)ot. As a preventative measure 
trees in ipfected districts might be sprayed with Bordeaux 
mixture, which would render the parts sprayed immune from 
infection so long as the copper sulphate is present. It would be 
advisable to keep trees from which diseased parts have been 
excised under constant observation for a few months, for if 
any mycelium has been left behind the disease would probably 
reappear. 
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In T903 the Ceylon Government Para rubber plantation 
was badly infcctcfl with canker ; the following year it was placed 
in the hands of the Mycologist for treatment, some 6,000 trees 
fourteen years old being destroyed. In 1906 it was reported 
that the whole plantation was in good condition, .so it would 
therefore appear that when proper steps arc taken this disease 
may be checked. 

“ Die Back!' — This di.seasc principally affects trees about one 
year old. It usually commences near the top of the plant, and, 
unless the diseased portion be cut off, travels down the stem and 
completely kills the whole plant. Fetch has discovered a fungus 
on diseased areas which he has described as Gleosporium albo- 
rubrnm. Fetch, but he states that his infection e.xpcriments 
with this fungus have been unsuccessful. To check the spread of 
this disease, it would be advisable to cut off all infected parts of 
the tree and burn them. He also found a species of the same 
genus, G. brunnetini, on young Hevea seedling leaves which had 
turned \’cIlow and dropped off. 

This genus is of considerable importance from a pathological 
point of view, as its members are responsible for the following 
well-known diseases: “Grape Rot,” “Banana Anthracno.se,” 
“ Apple Rot,” “ Flane-leaf Scorch,” and “ Raspberry Spot,” 

Hevea Stump Disease. — Hevea stumps, both in Burma and 
Ceylon, have been attacked, according to the same observer, 
by Botryodiplodia elastkiiy Fetch. In each ca.se the plant had 
been attacked by this fungus at the collar. He suggests, as it 
probably enters the stem through injuries made during 
planting, that plants should be raised in baskets or .seed sown 
to stake. 

Decay in Tapped Areas. — Fetch has observed three instances 
where the mycelium of Pleiiroius angustatus^ B, and Br., had 
travelled from the decayed portion in the trunk caused by 
tapping, to the sound wood. 

Wound Parasite {Corticium javanicum, Zimm.). — This 
fungus is reported to attack a large number of different trees, 
Hevea included, in Java, Straits Settlements, India, and Ceylon. 
Its pre.sence may be observed by a lilac-pink coating on the stem. 
The bark and cortical tissues are destroyed, and cankerous 
wounds are often cau.sed by it. Combative methods similar 
to those suggested in regard to Hevea canker would probably 
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give beneficial results. A closely allied species, C. comedens. 
Fries, is parasitic on young oak branches. 

Root Diseases. — Fotnes seinitostus, l^erk., has been found 
attacking Hevea roots both in Ceylon and the Straits Settle- 
ments. Fetch Fowes semitostus always develops first 

on jungle stumps, and spreads from them to the Hevea by 
means of white threads in the soil. There is no case in Ceylon 
of a direct attack on Hevea, and the fructification has nev er been 
found on Hevea in Ceylon, except in the case of those cultivated 
for the purpose at Feradeniya. The spores of the fungus arc 
blown on to the jungle stump and dev'elop there until the stump 
is partly consumed. The mycelium then spreads to the neigh- 
bouring trees, and at the same time advertises its presence by 
producing its fructification on the stump. 1 have never found 
any difficulty in deciding which stump the fungus originated on. 
The method of prevention is obvious, though it may be expen- 
sive. Jungle stumps must be removed.” 

“The fruiting portion of Fomes seinitostus is a broad, flat, 
rounded plate often very iriegular in form, usually reniform, 4 to 
6 inches across, and of an orange-red colour beneath, paler above, 
where it is marked with rings and fine stri;e ; beneath can be 
seen with a lens the honeycomb-like structure of the hymeneal 
surface. The texture of the fungus is tough, and it po.s.scs.ses a 
strong mushroom-like scent.” f 

Several species of fungi belonging to this genus cause various 
tree diseases, the best known being “ Root-rot of Conifers,” 
“Tinder Fungus,” and “Gooseberry Folyporus.” In addition to 
destroying all tree stumps in the neighbourhood, and infected 
Hev^eas, the ground in which the latter were growing should be 
isolated by encircling it with a narrow trench to prevent the 
mycelium spreading. 

In the Straits Settlements, a fungus {Helicobasidiuin sp.) has 
been found attacking the roots of the tree. A species of the 
.same genu^ is reported by Massee to be very destructive to 
mulberry trees in Japan. This fungus rapidly spreads^ from tree 
to tree by the agency of .strands of mycelium in the .soil. Should 


* “ Lectures and Discussions on Rubber Cultivation and Preparation, 
Ferguson, 1906. 

t Ag. Bull, of the St- Settlements and F.M. States, May 1904. 
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this disease appear on a plantation, its spread may be checked 
by digging a trcncli about a foot deep around each affected tree, 
throwing all soil taken from the trench within the circle and 
dusting it with powdered sulphur. 

Trees destroyed by the fungus ought not to be allowed to lie 
rotting on the ground, but should be burned, as they form hot- 
beds for the propagation and dissemination of the disease. 

In the Malay States also a fungoid root parasite has been 
found attacking the roots of some trees, 

Mr Stanley Arden says:* “There has been some discussion 
as to whether the loss of trees is attributable to this fungus or to 
the ravages of the white ants, or to both, but in the large majority 
of trees I have examined, neither one nor the other could be 
said to have killed the tree. Had the trees been killed by the 
fungus there would doubtless have been some indication of its 
presence some time previous to the tree falling over ; but, as 
already stated, at the time of falling the trees generally appeared 
to be in a robust condition, and T incline to the belief that the 
fungus had i)reparcd the way for the ants, which by eating away 
the heart of the trunk had caused the trees to fall simply for 
want of support.” 

Leaf Diseases . — According to Fetch, “the commonest leaf 
fungus of Ilcvea is that of ‘ Grey Blight,’ Pestalozzia i^uepini, 
Desm. ; this is comparatively harmless on leaves but kills the 
seedling when it attacks the stem at the collar ; the diseased 
patch usuall)^ takes the form of a white ring surrounding the 
stem, bordered by a purple-brown line.” 

It is important to remember that this is one of the most 
destructive parasitic fungi which attack the tea plant both in 
India and Ceylon. Ma.ssee states: “As the mycelium is not 
perennial in the tea plant, if all affected leaves were collected 
with the amount of care and intelligence exercised in collecting 
sound leaves, anti burned at once after being collected, the 
disea.se would soon be stamped out.” ^ 

Another fungus which attacks Hcvea leaves is Helmintho- 
sporiuvi JieveeB, but though abundant is of less importance than 
the previously mentioned specie.s. This causes small round 
transparent spots on the leaves ; these spots are usually 

* Report on Ifcvai brasiliensis in the Malay Peninsula. 
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, surroLinclcd by a brownish protuberance from which tlic repro- 
ductive form of the funj^us is produced. 

With a view to extermination all infected leaves should be 
collected and burnt. 


Insect Pests. 

Healthy Hevea trees are to a very large extent self-protected 
from insect attacks by the viscid latex which exudes when the 
bark or epidermis is injured. In the majority of instances where 
bark-eating beetles have proved injurious to Heveas it has been 
observed that the tree’s vitality had been first le.ssened through 
some other cause. Green placed a number of Longicorn bark- 
eating beetles in a large cage, together with a healthy young 
Hevea plant. They bit the bark of the plant, causing the latex 
to flow over their mouths, which they did not appreciate. They 
relinquished the attack and endeavoured to clean away the 
vi.scous fluid. During seven days’ confinement without food no 
further attempt was made to feed on the plant. But upon 
being placed in another cage with partial!}' dried rubber plants 
and twigs of non-laticiferous trees they commenced to feed 
voraciously. 

Although it has not bccii definitely decided whether latex 
docs or docs not play an important part in the nourishment of 
Hevea trees, there is not the slightest doubt that it is a valuable 
factor in protecting the plant from insect pests. It is therefore 
imperative, if advantage is to be taken of this natural protection, 
that the tree should be maintained in a healthy state and not 
denuded of latex through over-tap|)ing. Wood exposed by 
careless tapping is devoid of latex and con.sequcntly more 
susceptible to insect attacks, as also are .seedlings which, in 
process of transplanting, have been allowed to wilt cither through 
being lejj: out of the ground for a long time and their roots and 
leaves uncUlly exposed or arc planted during protracted dry 
.seasons without irrigating. • 

It is important to bear in mind that ijiany insects pass 
through three stages. From eggs arc hatched caterpillars or 
grubs. Thc.se eventually change to a pupal or resting stage, i.e., 
chrysalis, from which the “perfect in.sect” (butterfly, moth, or 
beetle, &c.) emerges. It is generally in the larval or caterpillar 
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stage that a ])articular insect is most destructive. It will, how- 
ever, be readily recognised that where a butterfly, moth, or 
beetle is known to be the parent of a troublesome grub every 
possible means should be employed to destroy it. In the same 
way by studying the life-histor}' of a destructive insect it is 
sometimes possible to check its ravages by destroying its eggs. 
Night-flying moths and beetles may he trapj^ed placing 
vessels containing thick sweetened matter such as molasses near 
lights. Many boring beetles may be trapped in this way. 

Tcrviites — “ White ants” ( 'I'crmes gestroi, Wasm.). — Although 
termites have proved destructive to Jlevea in the Malay 
Peninsula and in India, it is reported that they have never been 
known to attack this tree in Ceylon unless it had been previously 
debilitated by a fungus or some other factor. 

The manager of the (jovernment rubber plantation, Mergui, 
reports that he had three trees, i to 2 feet in girth, dug up, 
on which the termites had just begun operations. The roots 
and trunks appeared perfectly sound, but the bark at the base 
and on about U- foot of the portion underground was perforated 
by the ants. In one tree attacked by white ants, having a 
circumference of 3 feet 6 inches, measured 3 feet from the ground, 
he collected 6 lbs. of rubber, apparently the result of the ants’ 
attacks. The trunk of this tree was hollowed out to a height of 
7 feet. The same observer states : “ Termes gestroi seldom 
attack a Hcvea under four years of age and I have never seen a 
tree under two }’ears of age attacked.” 

White ants can be effectively e.xterminated by inserting 
carbon disulphide into their underground nests. This chemical 
is exceedingly volatile, and the fumes which it gives off are of a 
highly inflammable nature. Many shipping companies object to 
handle it, and consc(iuently it is very expensive. An illustra- 
tion (T an apparatus which is reported to have given general 
satisfaction in the extermination of white ants in South Africa 
is given (Fig. 5). It is placed on the market bjj^ ivfessrs P. 
'"•nwood. Son, Soutter, & Co., Durban, under the name of 
jy^^;./;JJniver.sal y\nt Destroyer.” It consists of an air-pump 
the prc^^ length of rubber hose with a small furnace, 

transparef^^^'coal is placed in the latter, and a spoonful or so 
ure (stated by Green to consist of white arsenic 85 
* Re ^5 P^*" cent.) supplied with the apparatus, 
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is thrown on the charcoal. When the pump is at work a current 
of air is forced into the furnace. The air enters the loxCer part 
of the furnace and drives out the poisonous fumes produced b)’ 
the combustion of the powder throui^h a hole near the top of the 
furnace witli which is connected a .second fle.vible tube. In 
practice the nose of the latter is |)laced in a L[allery of an ants’ 
nest and the pum[) staited. The fumes are driven into the 
Ljalleries, and all crevices through which they escape should be 



stopped with clay. 'Two or three minutes’ treatment is usually 
sufficient, but if, when examined a week later, any living termites 
be found the treatment should be repeated. The apparatus 
costs about £4 in Natal. The Government entomologists of 
both Natal and Ceylon have tested it, and found it works 
satisfactorily. 

Insecticides. 

In addition to fungicides, .s|)rays, &c., a stock of insecticides 
should be stored by every Para rubber planter. 

Insect ^sts may be divided into three main sections— 
sucking insects, leaf-eating insects, and boring insects. 

Sucking Insects are those such as plant-lice (aphidie), .scale 
in.sects, and mealy-bug.s, &c., which suck the plant juices by 
means of a slender tube which they insert into the tissues of the 
plant. To exterminate them it is necessary to apply what are 
known as “ contact-poisons ” which destroy the insects when 
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they come in contact with their bodie.s. The following are 
amongst the most generally used “ contact-poisons ” : — 

Kerosene Emulsion. — This is prepared by dissolving hard 
soap in the proportion of i lb. to every 2 gallons of boiling water. 
When thoroughly mixed, and while the water is still hot, 4 gallons 
of kero.sene are slowly added for every pound of soap, and the 
mixture thoroughly churned with a force pump or syringe until 
it forms a cream. This is the stock solution, which previous to 
application should be diluted with 66 gallons of soft water. 

Whale-oil Soap Solution is prepared by mixing whale-oil 
soap at the rate of ^ lb. to every gallon of water (boiling). 

Tobacco Solution is prepared as follows : Steep tobacco leaf 
at the rate of i lb. to every gallon of water for twenty-four hours, 
and afterwards strain through a cloth. Dissolve hard soap at the 
rate of i lb. to every 10 gallons of water. Mix the tobacco 
water and the soap solution at the rate of i gallon of the former 
to 10 gallons of the latter, and it is ready for use. 

Leaf-eating Insects. — Although contact-poisons will often 
destroy many leaf-eating insects, better results arc obtained by 
poisoning their food. This is done by spraying the leaves of 
affected plants with arsenical and other solutions, which arc 
termed “Stomach poi.sons.” Since the sucking insects obtain 
their nourishment from the interior tissues it will be obvious that 
it is impossible to poison them by this means. 

The following “ stomach poisons” will generally be found to 
give the desired results : — 

Paris Green may be effectively applied cither as powder or 
made up into a solution. By the first mentioned method it should 
be first mixed with twice its weight of starch, flour, or lime. 
Paris green solution is made by dissolving Paris green with lime 
at the rate of .[ lb. of the former to i Ib. of the latter to every 100 
gallons of water. 

London Purple may also be applied dry or in solution, and be 
prepared with lime, flour, or starch in a similar wa^ and in like 
proportions to that suggested for Paris green. 

Boring Insects. — Boring injuries to plants may either be 
caused by the “ perfect insect,” as in the case of some Longicorn 
beetles, or by their larvae. Many beetles attack only dead stumps 
and debilitated trees. The remedy to apply in such cases has 
already been dealt with. 
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J^'UNCTioNs Ob' Latex. 

Seelk'iMANN remarks:^' “India-rubber is a hydrocarbidc of a 
vegetable nature, extracted from the juice secreted by the 
protoplasm of a so-called primordial cellular tissue of a great 
number of trees, shrubs, and bindweeds of hot countries. 'I'he 
principal trunks of this tissue arc situated in the internal zone 
of the bark, outside the liber of the bundles and their .sclerose 
sheath when it exists. They send out numerous branches, .some 
outwards, across the bark to the epidermis, where they terminate 
in a cuLde-sac ; the others, less numerous, towards the interior 
t'ross the endodermis and the medullary rays, Uj the pith, 
around the periphery of which they diverge longitudinally. 
This carbide of hydrogen and its derivatives, the issue of the 
activity of the protoplasm, would not appear, at least according 
to certain naturalists, to be afterwards re-employed in the life of 
the plant, and is considered by them as a product of elimination, 
a reserve product, utilised by man in the arts and industries. 
Other men of science to whom we readily give in our adherence 
consider this carbide necessary, at least [)artially, to the life of 
the plant.” 

Scott decided, after investigating the laticiferous system of 
young Hevea seedlings from one to twenty-five days old, that 
the laticifers are definite ve.s.sels which have partition walls. 
The lattgr soon become absorbed, leaving continuous tubes. 
They are on4y found on the bast side of the cambium, from which 
they are formed in a continuous network. Latex is considered 
by some authorities to be excretory matter of^o further use to 
the plant, .so that if the whole of it could be extracted without 
damaging the plant’s structure, no harmful results to its health 


* “ Lc Caoutchouc el la ( iutta Peicha. 
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would follow. Parkin writes : * Personally I am not inclined to 
look upon latex as playing an important part in nutrition, and 
should imagine that if it were possible to extract all the latex 
from such a tree as Hevea brasilicnsis without greatly injuring 
the other tissues, it would not be seriously harmed.” 

It is, however, only reasonable to suppose that latex is of 
some utility, if only a minor one, to the life of the plant, especi- 
ally in view of the vast number of plants which contain it. As 
the greater majority of these are either tropical or xerophilous 
types, such as many Pluphorbias, Asclepiads, and Dogbanes, it 
is possible that one of the main functions of latex is to protect 
the plant from too rapid transpiration. We are therefore led 
to wonder whether, if Hevea were cultivated in a hot dry region 
under irrigation, it would yield greater quantities of rubber than 
in districts where more atmospheric moisture is obtained. Latex 
is more abundant in Hevea trees when rains are plentiful, but 
it is not so rich in caoutchouc as during dry weather. Latex 
has certainly a beneficial effect in protecting the plant from 
certain bark-eating insects. Longicorn bark-eating beetles have 
been observed to attack the living bark of Hcveas and immedi- 
ately relinquish their efforts when the viscid latex commenced 
to flow, although no other food was available. Were trees 
drained of their latex they would obviously be more susceptible 
to the depredations of such pests. 

Numerous instances are on record where the foliage-bearing 
portions of Hevea trees have been broken off by wind, or 
deliberately cut down so that nothing but the trunk remained, 
and, although no foliage has been produced for several years, 
they have yielded latex from which rubber of good physical 
properties has been manufactured. 

Chemical and Physical Properties oe Latex. 

As far back as 1826 Faraday analysed the latex of Hevea 
which was sent to hmrope from Frazil, and found the follt^wing : — 

• Percent. 


Gunj elastic 37.70 

Albuminous matter - - - - - r.90 

Bitter nitrogeflous colouring principles - - - 7- *3 

Substances soluble in water . . - . 2.90 

Wax - - - - - - - *13 

Water slightly acid . . . - . 36.37 


* Circular y Royal Botanic Gardens^ Ceylon^ p. 1 14, June 1899. 
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Sccli^manii, loc. ci/., i^ivcs the follow ini^ results of an analysis 
made of fresh latex collected from a Hevc'a tree, tu'cnty-fivc 
years of a^c, in ]5razil during the \'ear 1888 : — 


I’t I CuMt. 

Elastic matter . - . - 32.00 

Nitrogenous organic matter (putrcsriblc) - 2.30 

MincM'al salts, sodir and calcu' (no magnesic ' - 9.70 

Resinous bodies . - - . . tiaces 

Water, slightly alkaline 55.0 to 56.00 


100.00 

This latex was obtained from a ^ash made in the trunk of 
the tree about 20 inches from the aground. Its density was 0.919 
at 57.2" Fahr., and the caoutchouc globules measured on an 
average 3.51 micromillimetres. 

Kelway Bamber found fresh late.x obtainetl from cultivated 
mature flevea trees when first tapped during more or less dry 
w'cather contained : — 


Caoiitcliouc 

IVr Cent. 

* 32.0(J 

Nitrogenous matter 

^ 2.03 

Mineral „ 

- 9-^7 

Ke.smoiis „ 

' 2.03 

Water faintly alkaline 

' 55 * 5 ^> 


100.69 


It would be interesting to know the cause of the compara- 
tively large difference between the cacnitchouc content of the 
latices examined by Faraday and Seeligmann. It is significant 
that after cultivated 1 levea trees have been tapperl .several times 
the percentage of caoutchouc in the latex has been found to 
considerably decrease. In a series of tapping experiments con- 
ducted at the Singapore Botanic Gardens, a tree with a girth of 
1 12 inches gave from the first period of tapping (.spiral method) 
265 A oz. of latex, from which 9 Ib.s. of rubber w'crc obtained ; 
from the second period of tapping, one month later, the tree 
yielded 433 oz. of latex which only gave 4 Ib.s. 15 oz. of rubber. 

Kelway Bamber is reported to have stated at Uie Ceylon 
Rubber Exhibition (held in September 1906); “In all the latex 
sent to me recently and from what I hear from planters, the 
latex does not now equal that (jortion 32.00 per cent, of 
caoutchouc), and the caoutchouc has in some instances gone 
down to 15 per cent, or less”; and, “ I think the amount of 
, E 
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caoutchouc at present is practically i)ermancnt, but the amount 
of water in the latex has largely increased, as ^ou see in the 
wound response.’’ 

Wright observed at the same Exhibition that some of the 
Heneratgoda trees when first tapped yielded latex which con- 
tained only 30 to 50 per cent, of water, whereas when the renewed 
bark was tapped the latex often contained as much as 90 per 
cent, of water. Although, as pointed out above, the extra amount 
of latex produced is said to have kept the yield of caoutchouc 
constant, the subject merits serious attention. 

The practical man will naturally be desirous of ascertaining 
to what extent this .shrinkage in the caoutchouc content of the 
latex is likely to occur, and whether it is likely the trees will 
continue to yield a compcn.sating amount of latex. Other ques- 
tions which require .solution in connection with this problem arc, 
is this decrease of the percentage of caoutchouc due to too early 
tapping or over-tapping, and can it be remedied by manuring? 

Rubber is present in latex in the form of minute globules 
two to three micromilli metres in diameter, similar to the butter 
fat in animal milk. 

Resinous matter is also present, and this produces thcj brittle 
character common to many inferior rubbers. 

Para latex obtained from the trunk of mature trees contains 
a very sinall proportion of resin, but it is more abundant in the 
latex of young trees and young branches. 

1 he colour of the latex varies in different trees from pure 
white to pale yellow. This coloration is im]:)artcd b}^ the rubber 
globules, as the solution in which they are suspended is practic- 
ally colourless. 

When fresh it is quite inodorous and almost tasteless, but 
acquires a fetid odour on exposure to the air, due to the action 
of bacteria on the putresciblc nitrogenous matter present in the 
latex. 

Latex on issuing from the tree has almost ij;variably a 
decidedly alkaline reaction but later a.ssumcs an acid character. 

i; 

STOKiNf) Latex. 

Hevea latex when left exposed to the atmosphere rapidly 
decomposes owing to the action of bacteria, the proteids coagulate 
and carry down with them the caoutchouc globules. 
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If it be desired this process can be retarded b\’ addiiv^ 
ammonia or formalin. Although both these reagents produce 
the desired effect, their action on the latex is entirely different. 

The ammonia does not prevent decomposition but neutralises 
the acids formed by the action of the bacteria, whereas formalin 
prevents decomposition b)' antisepticisinj^ the albuminous matter 
and thus preventing the growth of bacteria. 

The amount of ammonia re(|uirefl can be ascertained by 
testing with litmus paper till a neutral solution is obtained. 
Weber suggested the addition of \ oz. to i oz. of formaldehy de 
(40 per cent, solution of formalin) to every gallon of latex to keep 
the protcids inactive. 



CHAPTER IX, 

COLLECTING TILE LATEX. 

Tat*i*in(;. 

IaiM’ING is the name i^iven to the process employed for 
extractiii'T the rubber-con tain fluid, or latex, from rubber- 
producing trees and plants. It consists of cutting the bark in 
various ways sufficiently deep to penetrate to the latex-bearing 
vessels. 

It is highly essential that this operation should be conducted 
in a manner that will give the maximum quantity of latex, and 
at the same time cause the minimum amount of damage to the 
health of the plants operated on. If the wood of the tree be 
damaged the upward flow of sap is checked, and consequently 
also the growth of the tree. No hard-and-fast rule can be laid 
down as to the exact age a tree should be before it can be safely 
tapped, as, generally speaking, the size, and not the age, of the 
tree indicates when it can be .safel)' tapped. It has been proved 
beyond doubt that tapping may be conducted with perfect safety 
when a tree has produced a girth of from 20 inches to 2 feet at 
3 feet from the ground. Where Para rubber trees have been 
grown under satisfactory conditions, they have attained this size 
in six or seven years from date of planting. 

I have seen trees in Ceylon quite large enough to be tapped 
five years from the date that they were planted out. 

Rubber is obtainable from young plants and seedlings, but it 
is inferior in quality to that produced by mature^ txees, as it 
usually co;itains a larger percentage of resin ; and, moreover, 
methods have not been yet discovered by which it can be 
procured in sufficient quantity to make the collection of it a 
remunerative undertaking, 

Although latex is produced by practically every portion of 
the fundamental tissue of the Para rubber tree, the greatest 
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quantity is yielded by the lower portion of the trunk, and it is 
doubtful whether any great advantage is gained by tapping 
higher than about 8 or 9 feet from the ground ; moreover, latex 
obtained from the young branches contains a greater percentage 
of resin than that from the trunk. 

The methods employed in tapping rubber trees are extremely 
varied. 

the rubber collectors in the Amazon valley use a small axe 
with a wedgc-sha})ed blade about i inch wide. W’ith this 
they make an upward cut into the bark of the tree, and im- 
mediately fix beneath the cut a small cup, by means of clay, to 
collect the latex as it flows from the injured portion. 

The native collectors in West Africa cut a long perpendicular 
channel in the bark of the tree, and then smaller transverse 
channels leading into it. The instrument generall)’ emplo)’ed is 
a grooN'cd chisel. At the base ol the perpendicular incision a 
rcce|)tacle is [)l.ice(l to catch the latex. 

'r.\i*i'iN(. 1 s. 

Numerous methods of lapping have been evolved since the 
establishment of the I’ara rubber industry in the ICast, but far 
more numerous arc the im[)lements placed on sale as being suit- 
able for effecting these j)rocesses. A certain number of these 
implements are useful, but by far the greater number arc not, 
and some of the latter class lec'ul one to doubt whether the 
inventors have even seen a rubber tree. One of the first knives 
employed by rubber planters is shown in Fig. 6, />, the luistern 
Produce and J^Ntates Comi)any’s tapping knife. It is compara- 
tively little used at the present day, as it has been superseded 
by imj)lements better adapted to the new methods in vogue. 

The handle of this instrument is made of wood and the 
remaining portion of steel. It is operated with b(jth hands, one 
holding the handle and the other the neck of the instrument. 
Tapping is effected by making a downward cut, the wedge- 
shaped cutting portion of the instrument acting as a safeguard 
against penetrating too deeply into the trunk of the tree. By 
the agency of this instrument, and provided its cutting edge be 
maintained sharp, a thin wedge-shaped piece of bark can be cut 
out of the trunk with very little difficulty. 
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One clisailvantiij^^e in the use of this instrument is that pieces 
of bark ^et jammed in the apex of the trianj^ular cuttini; portion 
and cause it to split. It is patented by the Eastern IVoduceand 
Instates Company, Ltd., 41 Eastcheap, London. 

The following specification of the patent taken out for the 

instrument is given here as it 
appears in the India-rubber 
Journal of February 1904 : — 

Patent No. 25,973 (1903). Date 
of application, 27 th Noveml)cr 1903. 
Acccplecl, 1 7th December 1903. Tlie 
Eastern I’roduce and Estates Com- 
pany, Ltd., 41 Eastcheap, London, 
merchants. 

It is well known that india- 
rubber is the cMidation of a tree, 
and is usually obtained by “tap- 
ping” or “bleeding” the tree by 
making slits, grooves, or cuts in the 
bark, generally in a slanting direc- 
tion. As the gum exudes from the 
tree and flows down to the lower 
end of eadi incision, it is received 
into a small can or other vessel at- 
tached to the tree for th.it |)Lirpose. 

It is most im|>ortanl that the 
“tapi)ing” or “bleeding” ojicration 
should be carefully and jiropcily 
performed, or the health and pro- 
ducing properties of the tree might 
be affected, or the tree might be 
killed. For e\am|)le, the depth of 
the slits, grooves, or cuts should not 
be e.xccssive, and the lower ends 
of two adjacent incisions should not 
meet or intersect, but should be 
_ stopped short before forming a 

complete V at the point of attachment of the collecting can or othoi- vessel. 

The implement forming the subject of this present inventio^renables the 
“tapping” qr “bleeding” operation to be performed with facility .and 
expedition without endangering the life or health of the tree. 

In the accomjKinying drawing Fig. 1 illustrates the implement in side 
elevation. Fig. 2 is a view looking from right to left in Hg. i, and h'ig. 3 is 
a projection of the underside of the cutting end of the implement. 

a is a wooden or other handle of suitable size and shape, preferably 
furnished at one end with a slabbing or piercing point b for the purpose of 



Fig. 6. An Implement for Tapping 
Rubber Trees. 
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niakiny ;in initi.il incii>ion in the h.irk of tlic tree before employ inj; the 
cutting device which is mounted in the other end of the handle and 
consists of a haft or stemc preferably of a curved shai)e as shown, its cutting 
end standing at an angle to the haft or stem i . The cutting device proper 
is of a hollow wedge or triangular shape as shown, the cutting edge being 
at d and c. 

It has been found that thi*' implement may be placed in the hands of 
natives and unskilled labourers with much less danger of the trees being 
damaged or killed than when knives or cutters of other known shajics are 
employed. 

It is obvious that the above-described implement is also ajiplicable for 
“tapping’’ or “bleeding” other trees than those yielding india-i libber. 

Tlic l^owinaii-Northway tappiiit^ knives 7) hav^e found 

favour with a lar^c number of planters in the b'ast. 

Tile following,* particulars taken from a catalogue published 
by Messrs Walker & Co. of Colombo ihorouglily explain their 
merits and the manner in which they should be manipulated : — 

Hoiv to tisc the Bowman-Northiony Patent Rubber Tapping 
Knives. 

The No. I knife is specially designed to make the first groove 
when tapping old trees, which have a greater thickness of bark 
than young trees. It is used much like a plane, the head being 
suitably adjusted to shave the bark gradually. As soon as the 
proper depth is reached, the white coloured bark appears, and 
this becomes lighter and lighter the nearer you get to the 
cambium, so that by practice it is possible to tell when the right 
depth has been cut. 

Young trees are more difficult to cut to the correct dejith 
than old ones, as the white bark next to the cambium, mentioned 
above, is very thin indeed ; it is therefore advisable, under 
these circumstances, to use the No. 2 knife from the start, and 
gradually reach the depth necessary by successive parings. 

The No. 2 knife is used for paring the lower edge of the 
groove!’' originally made with either No. 1 or No. 2, and when in 
use should be held .so as iK^t to make the cut deeper than the 
previous ones, which is effected by holding the knife at the 
proper angle. Leaning the knife over to Phe right makes the 
cut deeper, while leaning it over to the left reduces the depth, 
the object in every case being not to cut deep enough to touch 
the cambium. The No. 2 knife is provided with a guard or 
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clclachiiblc steel blade which is desii^iiecl t(j [)revent ciittin^^ into 
the tree while re^ulatin;^ the thickness of the bark to l)e |)ared 
(iff, and this blade can be supplied in different widths as reijuired, 
or can be filed down on the cuttiiii; sides of the knife so as to 
^ive wider cutting ed^cs if recpiired. These knives are usually 
supplied with a very narrow cuttini^ ed^e so as to pare or shave 
off as thin a slice of the bark as possible, and therefore will not 
cut if scrap is left on. New coolies unaccustomed to usint^ these 
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knives force them to pare ovt'r scrap. To [)re\ent this it is 
best to use knives fitted with a narrow ^uard, or the ^iiard filed 
as recommended above to allow for workin^^ over scra^).^ I’oolies 
should be instructed to use both sides of the cutting ediies of the 
knife altenuUdy, cutting from the lowest jjoint up half way’ or so, 
and from the top cFownwards. They should also be instructed 
to remove shield and cut without, carcfull)', wTen knots, &c., have 
to be ta[)ped over. 

No. 3 knife is a puncturing tool. Its object is to puncture 
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the Liiuler bark and canibium localise How of thi‘ l.itcx attracted 
there b)' the use of \o. 2 knife. 

The Michie-Gollcd^e ‘Tat)|anii rool" v I'ii;'. S) is one of tlie 
simplest and most effective implements on the market for tapj)in!4 
rubber trees. It is supplied in two si/cs, and we ha\t‘ found the 
.smaller size the more useful ; it is not 
difficult to manipulate, and can bi'e.x- 
l)editiously sharpened, fhe following 
particulars ^iven in rei^ard to this, 
the Macadam “C'omb’’ pricker, and 
the Miller tappini^ knife are <iKo 
taken from Afessrs V\'alkc-r’s catahj^ue. 

This tool is perfectly sim[)le in 
operation and r('{|uir(‘s no adjiislmiMit 
It j)ares lr(an the bottom .ind sidei'di^c* 
of cutting', just the thickness rispiired 
and no more. It does first cnttiiiL;, 
paring, and channel cutting e(|U,ill\' 
well and clean, and as it admits of 
the ojK'rator reversing his ai lion, it is 
i’specially useful for high and low tut- 
ting without change of positujii 

'The Afichie-Cjolledge rubber t.ij)- 
ping tool should be kept sharp and 
to the original shape, to ensure the 
most satisfactory results. 

Sr/l/;/o \ — 'fo set the to(.)l a small 
key warding file and a piece of slate 
is all that is necessary —a fine cutting 
edge can be put on in a feu' minutes. 

.\fter several months’ 
constant use, it will be necessary to 
dress the tool, as it is not likt‘l\' that 
the cutting edges wdll get eipial wear, 
of the blade to take out the temj)er and thim file the tool to 
original shape with a small smooth file and then reternper. 

'J'his tool is Sheffield made throughout. I.ength of bl.ule 
and shank 6 inches, and beech-wood handle with brass ferrule 
6 inches. 

The “M iller” knife (I^'ig. 9) i'* one of the “sim[)lcst” and “safest” 
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knives on the market. It is made in one piece only, which 
itself iVi a great advantage. I'here are four cutting edges, 
that the knife can be used as a [)ush or draw tool for pari 
right or left. 

1 he cutting edges arc protected from paring a thicker shavi 
than is necessary, at each tapping operation, b> 
guard which is part of the knife and which canii 
be reiTKjved by the operator. 

m ^ modified form of the “ Christophe ” tappii 

M implement (big. lo) can be safely recommendc 

I — ^ more especially for making the V-shaped incisio 

UW and the initial incisions in the spiral and herrin 
VV bone methods of tapping. This implement is mai 
M of metal, and is supplied with three adjustaL 
^ blades and a movable guide which may be reg 
lated to .suit the various thicknes.scs of bark foui 
on different trees, and thus prevent the tapf) 
injuring the cambium tissue. In our experimen 
with this knife we have found that the guic 
confu.sed the tappers, and better results we 
obtained when it was removed. 'I'he smallest si; 
blade is preferred, as the larger sizes cut away r 
unnecessary amount of bark when making tl 
initial incisions, and are rather too clumsy fi 
shaving off thin layers of bark in subscquei 
operations. 

It is impossible to specify which of the taj 
ping implements on the market is the be: 
adapted for tai)ping operations, in view of tf 
different methods of tapping in vogue, anti tf 
different opinions expressed by planters in regai 
to the same implement. 

One of the cardinal requirements of a goo 
tapping knife is simplicity. Klab^’'ate contr 
^ vances for regulating the depth oIT the incisio 
only confuse the tappers, and, when possible, are remove 
by them immediately a favourable opportunity occurs. A 
the depth of the original tappable bark on the trunk varies i 
different trees from J to J inch, it is obvious that a standar 
depth of cutting blade cannot be adopted ; nor is it likely ths 
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COLLECTING THE LATEX. 


75 


native tappers would employ different knives suited to the thick- 
ness of the bark (if various trees, even were a series of* knives 
specially adapted to the bark requirements of individual trees 
supplied to them. 

Implements for makinj;^ the first incisions should excise the 
least possible width of bark compatible with the formation of 
a sufficient channel to 
allow the latex to flow 
down to the collectini^ 
v'essel. It is essential 
that this implement 
should have a keen cut- 
ting ed^e to enable a 
clean cut to be made 
without its clo^qgin^* or 
drawing and injuririL^ the 
cortical tissues. Any 
simple, fixed, or easily 
adjustable contrivance 
for preventiriL^ undue 
injury to the cambium 
tissues durinc,^ the initial 
and subsequent tappinj^ 
operations is also a com- 
mendable attribute to 
a g(^od tapping imple- 
ment. As it is neces- 
sary in the course of 
tapping o|)crations to 
make incisions both in 
an upward and down- 
ward direction, and also Fk;. io. Modified Form of llie “ Clirislophe” 
from left to right, and Knife. 

vice versn, the cutting 

edge should, if po.ssible, be adapted to each of these re- 
quirements. 

Various instruments have been devised tor [)ricking the 
laticiferoLis tissues with a view of taking full advantage of 
“ Wound Response,” which will be described later, and to con- 
serve the bark. The use of pricking tools is undoubtedlv sound 





7 ^ I’AkA kuniikk. 

policy, providing sufficient labour be available, and the market 
price of rubber permits of this method of tapping being {profitably 
employed. 

I Itc M actulam Pricker {V\^. 1 1 ). — This tool is u.sed to 

slightly {Prick (pr puncture the lactiferous cells and thus accelerate 
the How of latex without loss (pf tissue. A steel comb or serrated 
steel {plate is adjusted by a thumbscrew working on a back 
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plate and is regulated to a nicety at will of ojpcrator. knitted 
with double sheaved arch handle. Length (pf blade, 4.I inches ; 
weight, 8 (pz. 

TiIK LATICll-FkOU.S SVSTKM OF TIIK PaKA RUIiPEK TKKE. 

Before reviewing the various methods of tap{pingo'‘n vogue, it 
will be advisable to study the laticiferous system of the Para 
rubber tree, /.6\, the vessels containing the latex in which the 
rubber is {present. 

The majority of the laticifers (latex-containing vcs.scls) in 
the trunk of the tree arc situated just outside the va.scular 
system, i.c., the cambium tissue between the bark and the wood. 
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It is therefore evident that an incision should reach tin’s portion, 
in order to secure a i^ood supply of latex ; hut it should not 
penetrate to the wood of the tree, as such a wound takes a long- 
time to heal, and serious damage to the health of the tree is 
likely to accrue. 

The laticifers traverse the hark principally in a loiiL^itudinal 
direction, and with very little lateral communication, so that a 
transverse incision will tap more vessels than a lont^itudinal one. 
Latex is, however, more easily collected from an oblitjue cut 
than from a horizontal one, as from the latter it tends to flow 
over on the hark at more than (me point, and some is liable to 
be wasted ; whereas, it is an easy matter to collect latex flouin^ 
from an oblique cut by fastening a collecting vessel at the lowc'^t 
point. 

The best time of the day to tap likewise recjuires considera- 
tion, as the flow of latex varies considerably duriiif^ different 
periods of the da)'. In practice, it has been proved that the 
flow of latex is most copious durini^ the early morning and in 
the evening, a fact accounted for by some observers by the effect 
of the sun’s heat on the latex. 

It is, however, probably due more to the fact that the tension 
of the plant’s tissues varies at different periods of the day, and 
corresponds to the quantity of water being transpired by the 
plant. 

Transpiration is at its maximum during the early portion of 
the afternoon, and tension is thereby lessened by the diminishing 
of the water in the jilant vessels ; consequent!)' the flow of latex 
is much slower at this time of da)'. 

Transpiration diminishes during the evening, and the flow of 
latex is then more abundant, but is, as one would naturally infer, 
still more abundant at daybreak. 

In the Amazon valley, the native collectors never tap the trees 
when the^ arc in flower, giving as a reason that the amount of 
rubber thcr obtainable is much less than at other times ; and 
this curious phenomenon has been proved to obtain in the trees 
cultivated in the Botanic Gardens, Singapore. ^ 

The flow of latex is more abundant during wet weather than 
in dry, and a heavy shower of rain will materially affect the latex 
flow on two successive days. 

As previously pointed out, the object to aim at in tapping is 
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to obtain a maximum amount of rubber from a tree at a. 
minimum cost, aiul at the same time inflict a minimum amount 
of injury to its vitality. 


Flow of Latf.x Incrkaseo i?y Woundinc; tiik Trff. 

Tapping’ experiments prove that the am{)iint of latex yielded 
generally increases day by day until about the seventh day, and 
then gradually decreases ; but the length of the j^eriod which 
must elapse before the maximum yield is obtained will naturally 
vary considerably in different places, and even trees on the same 
plantation behave differently. 

In some cases the maximum yield is obtained as early as the 
third day, but in other cases not until the fourteenth. 

The extraordinary manner in which the flow of latex is 
accelerated by wounding the tree is well known to the native 
collectors in Brazil, who state that the rubber trees do not yield 
satisfactorily until they are “accustomed” to being tapped, 
Wounding increases the flow of late.x towards the injured portions, 
so that it is advisable that successive tappings should be adjacent 
to preceding ones, in order to take advantage of this curious 
phenomenon. 


Whkn to “Tap.” 

Tapping should take place either during the morning or the 
evening, but preferably during the morning, as the How of latex 
is then more abundant. On no account shoukl tapping take 
place during the heat of the day. 

Ikfore commencing operations the trunk of the tree must be 
thoroughly cleared of all dirt, loose bark, or plant growths, to a 
distance of 6 feet from the ground, 

Mr Ridley reports* that he was informed by M. Bonnechaux, 
a man of great experience in the rubber business of tji^- Amazons, 
and who had spent .some time among the Serengueiros investi- 
gating their methods and collecting notes and observations on 
all subjects connected with Para rubber, trees there are tapped 
for I So days continuously and then allowed to rest for six 

* Straits Settlements Agricultural Bulletin^ vol. ii., p. 44. 
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months, and seem so little the worse that he (M. Hcjnnechaux) 
declares he knows of trees which had been tapped thus for eighty 
years. The same writer states* that trees have been tapped off 
and on during fifty )'ears, and still yield a plentiful supply of 
latex. 

It is impossible to lay do\Vn any hard-and-fast rules regarding 
the time which should clapso between each successive tapping, 
as this must necessarily det)end upon the amount of damage 
done to the trees by tapping anti their general health. It is not 
so much the loss of latex which is injurious to the tree as the 
amount of wounding required to obtain it. 


V-SlIAl'KI) Inclsions. 

What is knowm as the V method of tapping is the one wdiich 
was first generally adopted by Ceylon planters. 

On commencing operations, a row' of V-shuped incisions is 
made in the trunk of the tree at about 6 feet from the ground. 
The sides of the V's arc about 6 inches long, and about the 
.same distance apart at the open end. A space of 5 or 6 
inches is left between each V. 

A small ves.scl, usually made of tin, about 2 inches by 2 
inches and capable of holding about 6 ounces of latex, is fixed 
at the apex of the V to collect the latex b\' pressing the edge of 
the tin into the bark. On the following day another row of 
similar incisions is made 5 or 6 inches below the last, and so 
on each succeeding day until the base of the tree is reached. A 
.second series of similar incisions is then made w'ithin the first, 
commencing at the top row^ ; this is continued as before, one row 
each day, until the base of the tree is again reached. Sometimes 
a third and even a fourth series of inner V's is made. But the 
extent of tapping is regulated by the size of the trees operated 
on, and the quantity of latc.x obtainable. On some estates the 
trees are ts-’.pped once and on others twice a year. 

A modification of this method suggested by the writer in 
1904 in the first edition of this work is as follo^vs 

A row of incisions similar to those shown on Fig. I2 should 
be made round the trunk of the tree about inch a[)art, and at 


* Straits Settlements A*^ricultiiral Bulletin^ Dec. 1901. 
F 
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about 6 feet from the base. The sides of these incision^ shtmid 
not exceed 3 inches in length, nor be nearer than 3 inches apart 
at the top. It is essential tliat they do not quite meet at the 
base, as pieces of bark are liable to be broken off by the junction 
of the cuts. Directly an incision has been made, a collecting 
vessel should be fixed at its base to collect the latex, which 
commences to flow almost immetliatcly the tree is wounded. It 
is advisable to place a small quantity of water in each vessel to 
prevent the latex coagulating before it is taken to the curing- 
room. 

On the following day a .second row of similar incisions should 
be made about 1 inch below the [)revious incisions, but alter- 
nating with them, and this should be repeated on each succeed- 
ing day until the base of the tree is reached. 

Tapping, according to thc.se directions, limits the period of 
tap[)ing to .seventeen or eighteen days. 

1 he period during which Para trees are tapped on many 
estates frequently extends much longer than this, but I am of 
opinion it is much .safer to tap a tree lightly and at fairly 
frequent intervals than to practically drain it at one tapping. 

Latterly, V tapping o])cration.s have been further modified 
by shaving away the bark from the lower surface of each side 
of the V. 

Where due care was observed to prevent injury to the cambium 
and wood the trees have suffered few ill effects from this method 
of tapping. The amount of labour required in connection with 
the fixing, emptying, cleaning, &c.,of the large number of collect- 
ing cups which this method involves is doubtlessly one of the 
principal reasons why it has been largely super.scded during 
recent years by other tap[)ing methods. 

HEkkIN(;-150NK SlIAl']'.!) Inci.sion.s. 

Native rubber collectors in the Gold Coast CLIony have 
tapped indigenous trees {Fnntumia clastica) by means of herring- 
bone shaped inc’sions for the last thirty years. The method 
first generally adopted by the planters in the Malay Peninsula 
for the extraction of rubber from their Ilevea trees is known as 
the herring-bone .system of tapping, and it is probably the one 
most generally adopted for tapping cultivated Hevea trees at 
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the present day. It consists of a central channel which may 
vary in lenj^th from i to 6 feet, into which sliorter oblitjiie 
incisions, alternatini^^ with each other on either side of the 
central channel, lead at an an^lc (^f about 45 and at distances 
varying from 9 indies to i foot apart. Sul)sei|iient operations 
consist in shaving’ the lower surface of the (jblitjiie incisions at 
varying inter\als of time until the whole of the bark between 
the oblicjiie cuts has been pared awa\'. An objection to this 
methofl of tapping is that the amount of latex obtained from 
the excision of bark for the perjiendicular ch;innels is not 
commensurable wdth that yielded by the same amount of bark 
excised in an oblicjue direction, for the reasons jirevioiisl)' 
explained. On the other hand its «idoption effects a consider- 
.ible saving (if labour as compared with the method, as it 
is only necessary to place one (Collecting vessel at the base of 
each vertical channel. 

Some planters [irefer to excise all the bark from one side of 
the perpendicular channel before commencing to tap the opposite 
side. Others elect to divide up the trunk of the tree into three 
or four divisions and excise all the bark from each division in 
rotation. Whichever modification of this system of tap|n‘ng be 
adopted, its drasticity will obviously largely depend Ujjon the 
care taken to protect the cambium and the wood, the (juantity 
of bark pared away at each operation, and the period of time 
alkjw’cd t(j elaj)se betw'ccn successive tapj)ings. 

Spiral Incisions. 

What is known as the“h'ull Spiral” hig- I3j i'^ camsidered 
one of the most drastic methods of ta]3ping yet evolved, but yields 
the largest amount of rubber in a specific time, d’his method of 
tapping is also rciwrted to have been employed by Nicaraguan 
rubber collectors more than thirty years ago. Briefly stated it 
consists in making a series of spiral, parallel, incisions, about 12 
inches aptu'^ round the trunk ; these usually commence at a 
height of 6 feet from the ground and end at the base of the tree. 

The number of incisions on any particuiar iree is conse- 
quently regulated by the circumferential measurement of the 
trunk at the point where operations commence. Subsequent 
tappings are effected by shaving the bark off the low er side of 
the incisions. 
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It will thus be seen that the employment of this method 
likewise considerabl}' reduces the work in connection with 
collecting cups as ctuiipared with the V mt'thod. 

Spiral incisions were much in vol^uc a few years aj^o, and 
enormous yields were obtained, but this was, in the majority of 
instances, at the ex|)ense of a disproportionate amount of bark. 

On several estates the whole of the bark uj) to a heit^ht of 6 
feet from the ground was pared away in one season. Such 
r.ipid excision of tln‘ cortex can only be rc\L;arded as pernicious 
to the tree’s vitality and must adversely affect its future yield. 
Assuming that trees seven years old be ta[)ped for the first 
time b)' this method, bark which htis taken se\en )'ears to 
dcM'lop is demolished in one year, and it is unlikely that the 
new one-\’ear-old bark will be as profhictive .is th.it which it 
repl.'iced. .Such r.ipid excision is not by miMiis essential 
when spiral t.ippini;' is adopted, as the oriitinal bark on some 
estates, where this method is em[)loyed, is estimated to last for 
three years. 

'I'o ensure the incisions bein^^ made at the proper distances 
apart, and <it the necess.iry anisic, the positions for the iiiiti.il 
incisions should be m.irked. Cut a piece of tin or similar 
substance in the form of a ri'^ht-aiv^led isosceles triani>le, the 
side subtendiiu^ the ri^ht an<;le bciiu^ 2 feet Ioiil;- and the two 
etjuilateral sides 17 inches loiij;'. 

'This i^uide shoukl be [)ressed flat .ii;ainst the trunk at the 
height it is intended to commence openitions, one of the 
eiiuilateral sides beiiiLf at ri.i^ht angles to the trunk, the line for 
incision beini," marked alon.e; the hyjjoleiiuse. \^y carefully 
removin^^ .and .adjustini^' the guide, this line m.i)- be continued to 
the base of the tree. The line for the second incision may then 
be marked b)' placing the apex of the right angle of the guide at 
the origin of the first line, one equilateral side being parallel 
with the trunk .ind the other uppermost ; the hypotcnu.se then 
iiulicates the correct direction for the second incision, /.rnich may 
be marked as suggested with regard to the first one. It will be 
now i)atent that a tree under 34 inches in circumference, at the 
height from the ground above which it is not proposed to tap, 
will only have one spiral incision, or in other words, one spiral 
incision may be made for each 17 inches of circumference at the 
height indicated. 
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Fir;. 13 Spiral Tapping. 


Fir; 13 \ Injurions FTfcrl of 
Careless 1 appiny. 
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The “Full Spinil” method of tapping- has latterly been con- 
demned by some planters on the ground that it is to(^ drastic 
and too difficult of accomplishment by untrained coolies. See 
injurious effect of careless tapping (Fig. 13A). 

Another form of spiral tapping is conducted as follows : A 
vertical channel is cut for every 17 or iS inches of the trunk 
circumference ; spiral curves, each 2 feet long, are cut leading 
into the vertical incision at a foot apart, the lower side of the 
spirals being afterwards shaved away as in the full spiral 
method. 'Fhe isosceles-triangularly shaped guide can also be 
used for marking the initial curved incisions by arranging one of 
the equilateral sides parallel with the vertical channel. 1 he 
hyijotenuse again indicates the direction of the curve, the 
junction of each with the vertical being regulated at r foot a[)art. 

As with the herring-bone shaped incisions, it is only neces- 
sary to have one collecting vessel Jit the base of each vertical 
incision. A permanent spout may be fixed at the base of the 
latter to lead the latex into the collecting vessel, aiifl obviate the 
injury caused by pressing the collecting cups into the bark 
which the tapping by V’s and similar methods entails. 

What may be described as thc“ Halt .Spiral ” tapping method 
ma)' for all practical purposes be considered as identical with 
that last described, except that the vertical incisions are dis- 
pensed with. It entails the use of a larger number of collecting 
cups, as a separate vessel is recjuired to be ti.xed at the base of 
each curve in order to collect the latex. 

This extra labour is, however, in a measure compensated for 
by the large yield in comparison with the amount of bark 
excised. 


Fkickinc. 

With a view of conserving the bark, implements such as the 
Bowman-Northway puncturing tool marked No. 3 (Tig. 7), 
and the* i.Iacadam comb pricker have been used alternately with 
paring implements, and it has been stated that, comparing the 
yield of rubber with the amount of bark excised, tlie yield has 
been enhanced. The idea is to puncture the late.x-bearing 
vessels near the cambium. It is found, hc'\'cver, that when this 
puncturing method is resorted to, the flow of latex from the 
succeeding paring is appreciably diminished. Ihc importance 
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of cconomisinj^r the bark by such methods cannot be lightly 
estimate'd, but it seems extremely doubtful whether they can 
be profitably employed except when the price of rubber is 
abnormally high. 


Various Methods. 

Where the bark of trees is too corrugated or knotty for the 
herring-bone or spiral system to be employed, short oblique or 
zigzag incisions can be made with advantage. 


General Remarks on Tapping. 

Notwithstanding the numerous experiments conducted, 
apparently with a view to determine the best tai)ping method, 
few arc of any real value to the practical planter, as the cost of 
tapping, collecting, and preparing the rubber is not stated, nor 
even the number of labourers employed in connection with these 
experiments. It is of comparatively little utility to the planter to 
learn that a given number of pounds of rubber have been obtained 
by the adoption of a particular method of tapping and the 
excision of so many square inches of bark. What is more im- 
portant for him to know is the method by which he can collect 
the maximum amount of rubber at a minimum cost, without 
unduly injuring his tree.s. It is obviously .impracticable to risk 
the adoption of methods of tapping which entail the exi)enditure 
of a larger sum for labour than the marketable value of the 
rubber obtained. 

All persons interested in the cultivated rubber industry must 
appreciate the scientific value of some of these experiments. It 
may, of course, be argued that the planter could ascertain this 
for him.sclf, but he rarely has either time or labour available for 
this purpose. 

At the present stage of the rubber planting industry it is 
impossible to state which of the tapping systems in vergue is the 
best, nor whether the be.st system has even been discovered. 

There i^*^a vast difference of opinion as to whether some of 
the first adopted tapping methods, such as the V, will not prove 
more profitable than those more recently evolved, which necessi- 
tate the excision of the whole of the bark from the tapping area. 
The rapid destruction of the original bark which is so frequently 
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associated with the last-mentioned systems is ccrtainl)^ open to 
serious criticism. In a larije number of cases the whole of the 
bark from this area has been excised away in one year. It is 
perfectly unreasonable to expect that bark, one 3a'ar old, will 
yield rubber equal in quantity and quality to that produced b)’ 
the original bark. 

Latex is quickly renewed in the bark, but the production of 
a L^ood percentaj^c of caoutchouc in the latex takes a much 
longer time. As previously pointed out under the heading 
“ Latex,” in one instance the pcrcentaf^c of water in the 
latex, obtained from renewed bark, was 90 per cent., whereas 
latex from the original bark contained only from 30 to 50 per 
cent, of water. Obviousl}^ then, [danters should endeavour to 
regulate their tapping operations in such a way that the old bark 
is not pared awa)’ until the new bark with its contents is mature. 
It should be borne in mind that the fusion of cells is going on 
daily in the secondary cortex b)^ the breaking down of transverse 
walls, therefore the greater the age of the bark, under orrlinar}' 
conditions, the greater the number of laticifers. 

With due care an inch of bark need only he cut away after 
from twenty to thirty parings have been made, so that it should 
be possible to tap a given tree seventy-five times a year and still 
take advantage of wound response. Lxcising the bark at this 
rate, it would not be necessary to tap the renewed bark until it 
was four years of age. 

Tapping is only carried out during one season in the Amazon, 
and it is possible that, if tapping of cultivated trees were sus- 
pended for .several months, especially during the resting season, 
better results w'ould be obtained. 

Collecting Ve.s.sel.s, &('. 

Vulcanite or aluminium vessels should be [)referabl)’ used 
for col lectlli^i and transporting the latex, to those manufactured 
of iron and tin, as the latter become coated with rust wuth which 
the rubber is liable to become contaminated. ^ 

With a view to encourage the flow of latex down to the 
collecting vessels and consequently lessen the production of scrap 
rubber, the use of an invention known as the drip-tin has been 
suggested. 
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the channels aiul cdnseqiient hlockinj^ of the tap[)C(l laticiferoiis 
tubes. 

Theoretically the adoption of such an apparatus is excellent, 
but it has not been generally profitable in practice. A similar 
remark apjilies to an elaborate contrivance manuf.ictured for the 
purj)osc of conveyin^f the latex from several trees to one collect- 
ing point. 


'rAi*i‘iX(; Areas. 

Althou^di latex is found both in the trunk, branclu's, and 
leaves of the Para rubber tree, the 6 or 7 feet of the trunk 



Fk;. ij. CailU-l’s Monorail, ret oinmended foi fai ilitatin;^ trans|)()it on 
Rubbrr INtalcs. 


nearest the ground is the principal |)ortion operated on for the 
collectioi^^'of^ latex. Obviously, it is the most accessible portion 
of the tree, and, as it has been previously mentioned, judicious 
pruning of the young trees will material liy^ncourage its 
development. 

Marquart, d’Ksembeck, and Nces found caoutchouc in the 
trunk of the Ficus elastica tree, but ascertained that its place was 
taken by viscine in the latex of the leaves and branches of the 
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same tree. Adriani, who investigated the latex of tlic same 
species, discovered that the percentage of solid matter was less 
in the latex obtained from the higher and younger parts of the 
tree than in that obtained from the parts nearer the ground. 1 Ic 
also found that the caoutchtnic globules in the latex obtained 
from the young growths were smaller than those in the latcjx 
yielded by older jjarts. Burgess found the |)ercentage of rubber 
in latex collected from the first 2 feet (jf the trunk of the I’ara 
tree nearest the ground, and that of late.x obtained at a height 
of 20 feet from the ground, to be 44,1. and 39.S respeeliveU', 
while latex frean a large exi)oscd root containcxl 43. S per cent, 
of rubber. 

(ienerally speaking, the rubber obtained from the higher 
parts of the 1‘ara tree is inferior in (juality to that obtained from 
the trunk nearer the ground ; incisions made in the last men- 
tioned region arc certainly most [)roducti\e of rubber. 

Fig. 15 shows Caillet’s Monorail .system manufictured by 
Messrs I'rancis Shaw & (kx, in opcr.ition on the Lanadron 
Instate, Muar, Johore. This .sy.stem greatly facilitates the trans- 
port of latex, manures, rubbish, 61 :c., on rubber plantations. 
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PkOPKkTIKS Ol' Ruimiku. 

BKFOkK (ItMliiii; with the v.uioiis methods of prepjiritiL,^ rubber 
frf)!!! the latex, let us endeavour to describe some of its jjhj'sical 
and chemical proj)erties. No other solid body c'an be comj)ared 
with it in ret^ard to elasticit}', which m.iy be auL;mented by 
sliglitb’ raising its tem|)cr»iture. W hen the tem[)crature is 
lowered to zero it becomes hard and brittle, but regains its 
elasticit)- on the tcmi)erature being raised. If, however, this be 
increased to J93 bahr., it assumes a permanent stick)’ con- 
sistency, while, if the tem|)erature be still further raised to ^60 
Fahr., it melts and turns to a dark oil)' li(|uid. Rubber is a bad 
conductor of both heat and electricit)', but when acted upon b)’ 
(jxygen, ozone, or light, it ma)' be converted into a good con- 
ductor of both these forces. It has the i)owcr of expanding 
when lieated, and contracting when submitted to a lowered 
temperature. If, however, raw rubber be raised to a temperature 
(jf about 240 bahi. and then alk^wed to ca)ol slowly, it loses all its 
powers of contractility, but no perceptible changes are produced in 
its other ja'opcrties. It is upon this characteristic that the rubber 
thread industry is largely dependent. Rubber is extremely perme- 
able to w ater,and this fact is often taken advantageof for fraudulent 
purposes. It is compressible, and Blossom states that a bl(jw’ of 
100 tons diminished the volume of a cube of rubber, of about 55 
inches .smiarc, by 10 i)er cent. Beadle and Stevens state that* the 
physical f/iopcrtics of raw rubber arc improved by exjxjsure to 
comparatively low' temperature.s. I'hey found that samj)les of 
block plantation rubber placed in an ice-chest ^0rrii week showed 
a tensile strength of 780 as against 500 i)revious to being i)laced 
in the ice chest. 

* Chciniitil News, 22 ik 1 Nov. 1907. 
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Rubber is insoluble in water and also in alcohol, but lit^ht 
coal-tar naphtha, [)etroleuin, spirits of turpentine, carbon disul- 
phide, ether, ben/ol, fatty and essential oils cause it to swell, 
and to a certain extent dissolve it. Gerard states that the best 
solvent is a mixture of lOO i)arts of carbon di.sulphide and 5^, 
per cent, of absolute alcohol. Strictly sj^cakin^, rubber is <jnly 
partially soluble, as it consists of two substances which have 
different pro|)erties, one of which is easily dissolved ; the other 
beiiiL^ of a touj^h elastic consistenc)' which persistently resists 
nearly all solvents. Seelii^mann distini^uishes these two isomeric 
substances as the nervous and adhesive principle respective!)'. 
Spence states:* “ Iwom my early exi)erimcnts to determine the 
amount of the insoluble constituent in raw Para rubber, I came 
to the conclusion that there was upwards of 8 to lo per cent, of 
the [)r()duct in most s.imples of raw^ Para. Later investiL^ation, 
usinj^ chloroform as solvent and extractinj^^ over a much longer 
period, convinced me that my previous observations were wrong. 
I had not extracted the caoutchouc completel)', and, re|jealing 
one or two of the analyses, I found that the amount of the 
insoluble constituent could be reduced to 2 per cent, in samples 
in which I have jn'eviously found about 8 per cent.” .\nd in 
reference to the nitrogen content of the soluble residue: “The 
highest value obtained was that for a sample of the insoluble 
product which had been extracted with chloroform for about 
three months. It has already been given (5.4 per cent.) and 
ret)resents at least 3^ per cent, of prf)tein in the original 
pr(jduct.” 

In regard lo the complaints about the want of “nerve” in 
plantation Lara as compared w'ith that in the Amazonian 
product. Beadle and Stevens write : t “ The truth of the matter 
is, that 14) to now few^ manufacturers have taken the trouble to 
give j)lantation rubber a fair trial. Rubber of such purity has 
never before been put on the market, and recpiires mastication 
and \ Lilcanisation under motlified conditions. Theso-'.Tonditions 
w'C have only discovered after a great deal of experimental 
work ; and W' * confidently as.scrt in spite of nebulous talk about 


* (Ji/cir/t’r/y Journal ^ Jnslitiilc of Coni men ial Rescan /i in the Tropics^ 
Liverpool University. 

t I Hiiia-r libber Journal^ j). 321, 7lh Oct. 1907. 
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want (jf ‘ ncrvu ' and adverse opinions of .i few inaniifacUirer.s, 
that when tlie rii^ht conditions are <ipplied, nothin;^ e(|uals the best 
dried jjlantation block mixed and vulcanised without pri'xious 
trctitmcnt.” 

Anal)'ses of Para rubber pioduceil in \arious countries ari' 
i^n'ven below : - 
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* 'I'ropu ill . li;/ h ulturist^ N oe . 1 904. 
t Ihdlctniy hnpt'r'al Institute^ vol. v., Xo. ^ 

|. HuUctin^ I nipcnal histilui(\ \oI. v, Xo 4 
‘‘ Kcpoil on kul>l)(‘i in the (.old C'o.isi,” i(;o4, Johnson. 


(AOUTCHOUC. 

'Idle percentai;e of caoutchouc in rublx'r [iri'jiared from 
cultivated Ikira trees varies from about (J2 to <^6.35 per cent. 
'Fhere appears to be practically little difference in the caoutchouc 
content of rubber jirepared from trees varyinit in from four 
to thirty years as shown b\' the followini; H.^'ures (| noted bv 


Kelway" Bainber : — 
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The same chemist found very little 

difference in the 


centafTc of resin in rubber obtained from cultivated Jkara trees 
irom four to thirty years of a^e, this beiii”' 2.72 and 2.32 in the 
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firsfancl second instance respectively. This is rather surprising, 
as the Weakness and susceptibility to tackiness so frcciuently 
associated with rubber produced by young trees have often 
been attributed to its high resin content. 

Pkoteids. 

lie found the amount of albuminous matter in rubber 
prepared from four-ycar-old and thirty-year-okl trees to he 1.75 
and 3.69 per cent, respectively. It has been frequently suggested 
that as these albuminoids arc largely responsible for the putre- 
faction which sometimes occurs in rubber, that they should be 
eliminated from the latex. It, however, seems doubtful whether 
this would be a wise policy. Spence states “ That the distribu- 
tion of the protein mass in the form of a tough fibre running 
throughout the caoutchouc mass would greatly increase the 
tensile strength of the latter it seems quite reasonable to suppose, 
in which case endeavours should be made to secure, by coagula- 
tion methods in plantation rubber, just such a distribution of its 
prt)tein constituents as has been shown by the present work to 
exist in Ilcvea rubber from South America.” 

Mineral Matter. 

lloth [jotassic and calcic organic salts are, according to 
Seeligmann, loc. cit., found in Ilcvea rubber, but as the total 
constituents in the ash rarely exceeds .4 per cent, of the whole 
jiroduct they may be considered as negligible ([uantities except 
for their assistance in the identification of particular grades of 
rubber by chemical analysis. 

Effects of Vulcanisation. 

In view of the comparatively small market for unvulcaniscd 
rubber goods the real value of rubber depends pryic^ffally upon 
the properties of the vulcanised product. As different samples 
of rubber ar? differently affected during this process it is only 
possible to determine their strength, power of resistance, 

* Quarterly Journal^ Institute of Commercial Kescarch in the Tropics^ 
Liverpool University. 
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resiliency, and tliereforc their value for specific purposes, after 
vulcanisation. 

Experiments conducted by Ditmar, to test the effects of 
resin on the vulcanisation of rubber, tend to show that, provided 
the resin content of rubber docs not exceed 7 per cent., it has no 
injurious effect upon the vulcanisation of rubber ; but that the 
strength of rubber is considered to be diminished and exhibits a 
marked tendency to oxidation by containing a higher percentage 
of resin. 

Beadle and Stevens state “ Now without denying the exist- 
ence of a correlation in properties between a sample of caoutchouc 
and vulcanised rubber prepared from it, it must be remembered 
that the pn^perties of caoutchouc arc j)rofoL]ndly altered by 
vulcanisation, and the properties of the vulcanised product are 
largely within the control of the manufacturer. For this reason 
we should rather interpret the word ‘ nerve ’ to be an expression 
applied to those physical properties of caoutchouc which are 
preserved in the vulcanised product. It is evident that whatever 
excellent qualities raw rubber may possess, these will be value- 
less unless they outlive the vulcanising j^roccss.” 

On arrival at the manufactory crude rubber is immersed in 
hot water for periods varying between ten and twenty-four liours. 
It is then passed through heavy iron grooved rollers over which 
a constant supply of water Hows. The rollers revolve at different 
rates of speed which tears the rubber to pieces and the water 
washes away mechanical impurities such as sand, dirt, bark, &c. 

The loss in weight which rubber suffers in this process varies 
from I to 3 per cent, in plantatif)n Para rubber to as much as 
60 per cent, in inferior grades. 

The rubber is eventually turned out in sheets resembling in 
structure the lace plantation rubber which will be referred to 
later. These are usually hung up to dry in well-ventilated, 
darkened, artificially heated drying rooms. Vacuum drying 
apparatus*^ ajso used for this purpo.se. 

The temperature is, however, regulated in accordance with 
the class of rubber under treatment, as inferior g^rtfCtes of rubber, 
which contain a large percentage of resins and similar bodies 
liable to be affected by heat, would .soften and melt if exposed 


* India-rubber Journal^ p. 321, 9th Sept. 1907. 
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to temperatures as high as those to which the superior grades 
such as “Fine Para” arc subjected. When thoroughly dry it 
is stored, but well protected from light and moisture till required 
for manufacturing purposes. 

Previous to manufacture the lace-like sheets of rubber arc 
masticated into a homogeneous texture by being passed between 
large hollow steam-heated rollers. 

Owing to the various defects of raw rubber for industrial 
purposes, it will be evident that its use would have been con- 
siderably limited had it not been for the discovery of the various 
methods of vulcanisation, which consist in causing masticated 
rubber to be intermixed with various proportions of one of the 
different forms of sulphur by the action of heat. At normal 
temperatures sulphur has, however, no visible effect upon rubber. 

Preparation of Rubber from Latex. 

The preparation of rubber from the latex is one of the most 
important points which the rubber planter has to consider, as 
the commercial value of the product will largely depend upon 
the manner in which this heis been carried out. The low pricic 
obtained for many grades of rubber is due, in a great measure, 
to careless preparation. 

The West African rubbers afford striking examples of this 
kind. They arc often contaminated with dirt, stones, bark, &c. ; 
spurious latices are added to good ones, and the resulting mixture 
is often a “ tacky,” putrescent mass, giving out a most offensive 
odour. 

Quite a few years ago Congo rubbers only realised from is. 
to IS. 6d. per lb., but now that they are more carefully prepared 
they often fetch 4s. per lb. 

The methods in use in different parts of the world for the 
coagulation of rubber from latex are exceedingly numerous and 
varied. ^ '■ 

Coagulation may be effected by heating the latex, or by 
adding cithcT^^n acid or alkaline solution, while the latex of 
some trees may be coagulated by simply exposing it to the 
atmosphere. 

Whichever method be employed, the nitrogenous matter in 
the latex is coagulated, and the rubber globules are carried down 
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Fig i6.— Rolling Para Rubber “Biscuits” on an Estate in Ce>lon. Latex in Coagulating Pans. 
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intermixed with it, the aja^iiliim forminj^ a solid, white in 
appearance, and quite distinct from the apparently homoi^eneous 
mass of which it previously formed a part. 

In Me.xico and (’entral America the latex of C’astilloa is 
boiled, and the rubber rises to the surface, resembling; that 
formed on animal milk when similarly treated. 

The collectors in the Amazon valley prepare rubber from 
Para latex by submittinL; it to the smoke of burning; Urucuri 
palm nuts, which contains acetic acid and creosote. 

The W^est African natives prepare rubber from the late.x of 
P'uutiiinia elastica by adding to it either the juices of various 
plants havini; acid properties or salt water, and from the latex 
of the Landolphia vines by smearing it over their naked bodies, 
where the rubber is coagulated b\' the secretions from the skin, 
or by treating it with lime juice. 

The princi[)al jicid coagulants employed on rubber planta- 
tions are: acetic, sulphuric, hydrochloric, nitric, oxalic, citric, 
and tartaric. Of the.se, sulphuric acid is the most powerful 
coagulant, and citric acid is the weakest. 

The commonest alkaline coagulants are : mercuric chloride 
(corrosive sublimate), .sodium chloride (common salt;, and alum. 

If an c.xcess of either an acid or an alkaline solution be 
applied to the latex no coagulation occurs, and the reciuisite 
(luantity of any coagulant varies in direct proportion to the 
amount of pure latex present; however much a given quantity 
of latex ma)' be diluted with water, the amount of the coagulant 
required to bring about coagulation will remain constant. 

Quite recently Biffen discovered that the rubber in latex 
could be separated from the other constituents by centrifugal 
force. This proce.ss is quite distinct from coagulation, as by 
centrifugal force the rubber globules are separated in a like 
manner to cream when animal milk is churned, and their com- 
position is not altered. 

“ Rubber (prepared by this method is reported to lack ‘ nerve,’ 
and there is a very remarkable difference in the vulcanisation 
results obtained with coalc.sced and coagulated .abber respec- 
tively. The difference is certainly not in favour of the coalesced 
rubber 


* India- rubber Journal^ 2jrd June 1902. 
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The following is the oldest metlKxl adopted in the prepara- 
tion of Para rubber on some of the rubber estates in Ceylon : — 

Immediately the latex is brouj^ht in from the plantation 
it is strained throuirh fine wire or muslin ^muze, the latex beini^ 
diluted with water if it is too thick to pass throuL^h freely, and 
poured into enamelled iron saucers about i foot in diameter, and 
I A inch deej). 

Ckia^ulation occurs spontaneously within twenty-four hours 
if the latex be exposed to the atmosphere. Hut if it be wished 
to hasten the process, acid is applied ; acetic beini;' one of 
the commonest employed, 'fhe coai^ulum is then submitted to 
pressure, in order to free it from as much moisture as possible. 
A metal roller, similar in shape to that used for culinary purposes, 
is ^renerally empkn^ed, and in the manner shown in Fij.^. i6. This 
process converts the rubber into flat di.scs, which vary in thickness 
from an eii’hth to half an inch, and about a fool in diameter. 
The.sc are then usually submitted to a little artificial heat, and 
afterwards spread out singly on shelves in a well-aired room until 
thoroughly dry. 

h'ig. 1/ shows rubber biscuits spread out to dry in a curing- 
house on the Aropolakande Rubber Instate, Ceylon. 

The rubber planters in the Malay Peninsula adopted a very 
similar method to the above. 

Dr O. Weber,"^’ who devoted considerable labour to the 
chemical questions relating to india-rubber, suggested the 
following proccs.s to eliminate putrescible nitrogenous matter 
from latex : — 

“The first step in this direction is the dilution of the crude 
latex with water, of which at least five times the volume of the 
latex treated should be used. In the case of the thick, reafly 
latex yielded by the trees at Las Cascadas it is preferable to use 
actually boiling water, but in how far this applies to the latex 
obtained in other districts or from different trees is a matter for ex- 
periment. Boiling water at once converts this latexq(/.c.^ Castilloa) 
into a thin, very fluid milk, which through a common cotton gauze is 
strained in onk^* to remove from it any in.soluble impurities, such 
as earth, wood, bark, and the like. This milk is best strained 
into thoroughly well-washed petroleum barrels. As soon as the 


* fndia-nibbcr Journal^ 29th Sept. 1902. 
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barrel is completely filled, about ei^ht ounces of foiiii.ildehydc 
are added, the whole well stirred, and allowed to stand for 
twenty-four hours. The action of the formaldelu’de apjicars to 
be twofold. Tn the first instance, it effect uall\’ prevents any 
tendency of the albumen to coagulate in the hot solution, and 
thereby to cause mischief Hut, as comparative experiments 
showed beyond any doubt, it also has .1 most distinct effect upon 
the india-rubber, which collects on the top of the wash- water in 
the form of a snow-white cake of rubber of such strength and 
toughness that it can in one mass be lifted out from the barrel. 
On cutting this cake open, it will be found that it is rather 
spongy, being full of little holes which are still filled with some 
of the albuminous thougli very dilute mother li(]uor. If, there- 
fore, the rubber were dried in this stale it is obviou-s that it 
would still contain a small (|uantity of the objectionable albumin- 
ous matter. For this rc’ason the rubber cauitained .should at once 
be taken, cut into strips, and subjected to a thorough washing 
upon an ordinary rubber washing machine.” 

I made several attempts, when in the (lold ('oast, to separate 
rubber from Para late.x in the manner above suggested, but 
failed in each instance, although the latex stood, in one or two 
instances, for nearly three weeks without the rubber .separating out. 

The following method was suggested by the same author, and 
he states* that it j)roduces similar results to that previously 
mentioned : — 

“To every gallon of the rubber latex, from oz. to i oz. of 
formaldehyde (formalin 40 per cent, solution} is added, the 
latex well stirred and allowed to stand for one hour. Then to 
each gallon of latex a solution of 1 lb. of .sodium sulphate 
(commercial) in one pint of boiling water is added while still 
hot, and the mixture stirred for .some time. Coagulation may 
take place immediately or after .several hours’ standing, according 
to the condition (age) of the latex. Great care must be taken 
to use a sodium sulphate of entirely neutral (not acid) reaction. 

“ Rubber prepared in this manner will be fjund free from 
every trace of albuminous matter. Jt is of a degree of purity 
greatly surpassing the finest Para rubber ever produced, and 

* I ndia-rubbn Jounuily ijtli Kcb. 1904. 
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therefore contains a percentage of pure rubber exceeding that of 
every known rubber quality. 

“ Its only impurity consists of about 2 per cent, of a vi.scous 
resinous matter, the removal of which is scarcely worth while.” 

The smoking method emplo)'cd by the rubber collectors in 
Brazil produces an article which, although .sometimes con- 
taminated with dirt, is practically free from putrefaction and 
mould, as creosote and carbon in the smoke act as antiseptics, 
and prevent their developing. 

Alum is largely used as a coagulant, but its u.sc is objection- 
able, as rubber prepared by it perishes, owing to the action of 
the alum upon the rubber forming a resinate of alumina. 
Manufacturers state that rubber coagulated by it when placed 
on the market often contains as much as 6 per cent, of alum. 

Common .salt is also largely used, and although it possesses 
anti.scptic properties its use should be condemned, as it tends 
to leave a large quantity of moisture in the rubber. 

'I'he employment of chemicals for the coagulation of rubber 
is apt to seriously injure the product, and therefore cannot be 
recommended, notwith.standing the fact that Para rubber ex- 
ported from C'eylon and the Straits Settlements has realised 
excellent prices ever since it was first placed on the market, and, 
in fact, nearly always in advance of the finest rubber from Para. 

Prepared in the manner described, it must contain the 
constituents which support mould and fermentation, or, in other 
words, it lacks what is probably the most important character 
to which the Brazilian product owes its reputation. This 
character, as we have previously pointed out, is imparted to the 
product by the smoking process employed in preparing the 
rubber. 

This proce.ss is, however, much more tedious than the Ceylon 
one, as will be seen on comparing the two. The Brazilian 
collector takes a paddle, dips it in the latex, and holds it over 
the smoke of a fire fed with wood and palm nuts, or if the 
latter are not obtainable, with the former alone, until the rubber 
coagulates and dries. This performance is repeated again and 
again until the rubber has grown to the required size. 

By the Ceylon method all that is necessary is to pour the 
latex into saucers, press out the moisture when it has coagulated, 
and lay the coagulum out to dry. 
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It will therefore be quite evident thut to obtain a ciiltiv'atcci 
product posscssinjf the valuable characters of the Hra/dlian and 
the cultivated rubber, and at the same time free from the 
objections mentioned above, it will be necessary to find a method 
for preparing the cultivated product which will supply these 
conditions. This is apparently only possible by antisepticis- 
ing it. 

Creosote is produced by the destructive distillation of wood, 
so that if the cultivated article were rolled out into thin sheets, 
well washed, thoroughly pressed, and exposed to the smoke of a 
wood fire, it should be antisepticised sufficiently for all practical 
purposes. 


SUCiOESTICD MEniOI) FOR PkEPARINt; RURRER BISCUITS 

ON Small Estates. 

Immediately the latex has ceased flowing into the collecting 
cups, it should be collected and conveyed to the curing-house, 
in order to prevent its coagulating in the cups. An ordinary 
milk pail will be found a useful article for this purpose. 

It now requires straining to free it from any bark, leaves, 
dirt, &c., with which it may have become contaminated. Fine 
copper or brass wire gauze or muslin will be found suitable for 
this operation. But perhaps the most satisfactory article to use 
is a fine hair seed-sieve. 

An equal quantity of water added to the latex will facilitate 
the work. But the material employed for straining must not be 
rubbed with the hand to assist the passage of the fluid, as this is 
sufficient to coagulate some of the latex and thus choke up the 
holes. As soon as the latex has been strained, it should be 
poured into vessels which will permit of as much of the latex as 
possible being exposed to the atmosphere. The vessels gener- 
ally employed on rubber plantations in the East are composed of 
enamelled jron, round-dish shaped, with a diameter of i foot, 
and about i^’inch deep. The employment of these is, how- 
ever, open to the same objection as that put forward with regard 
to using tin-plated collecting cups. In course of time the 
enamel gets chipped off, leaving the iron bare to the oxidising 
action of the atmosphere, and particles of oxide of iron get into 
the latex. 
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Consequently vulcanite vessels would probably prove more 
satisfactoi)'. 

It is important that the curirif^-house be kept clean. It 
should not be situated near any works which create dust ; in 
fact it is necessary to treat a rubber curing-house in an exactly 
similar manner with regard to cleanliness as a dairy\ 

Within twenty-four hours the rubber i^articles will have 
coagulated, and risen to the surface in the form of a thick curd. 
Immediately this occurs the coagulum shcjuld be lifted out, 
thoroughly washed, and then pressed between heavy' rollers to 
force out any liquid which may have been imprisoned inside 
the mass. 'I'o effect this a machine similar to a laundry mangle 
is recommended. This process needs very careful attention, as 
the stench common to many^ rubbers is due to putrescent 
moisture shut up in this way', and it naturally has in time a 
deteriorating effect upon the jjioduct. After prtissing, the rubber 
discs should be placed on a clean porous surface to ilrain, and 
then placed in the smoke of a wood fire for at least a day. 
Afterwards they should be spread singly »)n shelves made of 
canvas, rattan, or .some similar material which will permit a free 
passage of air through. 

The shelves of a tea- withering house answer admirably' ; the 
illustration (Fig. 17) depicts one employed for this purpose in 
Ceylon. Artificial heat is not absolutely^ essential, but hastens 
the d lying process. 

On no account must the rubber be exposed to the sun, as 
this produces a permanent stickiness, which considerably de- 
preciates its value. 

Drying should be continued until all opaque blotches, which 
are due to moisture, have vanished, and the rubber is translucent 
and of a uniform colour all over. 

The weight of dry rubber obtained from a given ijuantity 
of latex is approximately in the proporti(ui i to 2, /.c., i lb. of 
latex will yn'eld about I lb. of dry rubber. 

All tapping instruments, collecting cups, coagulating pans, 
&c., should be thoroughly washed after use and kept clean. 

A chemical analysis of Tara rubber prepared in this manner 
from ten-year-old trees growing in the Botanic Gardens, Gold 
Coast, gave the following results : — 
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Moisture .57 per coni. ‘ 

Ash .22 * 

Resinous niallL*r 3.25 ,, 

('aoLilohoiio ,, 

1 00.00 per cent. 

Samples of this nibbc'r \mm*c submitted by the Director of 
the Royal Gardens, Kew, to Messrs Ilecht, Levis, Kahn, 
rubber brokers, 36 h'enchurch Street, ]L(.'., who reported that 
the rubber was of excellent (juality, well curetl, frei' from im- 
purities, and valued it at 4s. 6d. to 4s. yd. per lb. Shc^et ma)’ 
be similarly prepared by pourini^ latex into shallow (d:>lon,L; 
vessels. Buyers prefer sheets about 2 by 1 foot lon'^^ and about 
inch thick. ]b‘scuits should be about the same thickness, with 
a diameter of 8 or 10 inches. 

With the constantly increasing number of trees coinin'^ into 
bcarin<^, it has been found necessar)' on lar^e rubber (‘states to 
adopt new methods (’)f rubber production which admit of more 
ex|K'ditious treatment of the l.itex 


A Ckn’tkifi’cai. Stkaixkk. 

With a view to improve upon the somewhat tedious method 
(M .separatin<4 mechanical impurities from the freshly collect(Ml 
latex by passinjj^ it throui^h sieves, ike, an aj)paratus known as 
the Macadam centrifuj^al machine has been manufactured, 'flic 
latex is poured into a elejth ba;^ contained in a receptacle which 
may be made to revolve up to io,o(X) revolutions per minute, 
but 3,000 revolutions per minute is usually found sufficient to 
complete the operation. 

Co A( ;u L.vTi NMJ Mach i x j:s. 

The coagulation of the latex may be considerably expedited by 
employing the Michie-Golledge machine (h'ig. 18) which has been 
specially manufactured for this purpose. It sh(uild be specially 
noted that the addition of acid to Hevea latex is neces.sary before 
coagulation is effected. The following description of this machine 
has been extracted from Messrs Walkers’ catalogue : — 

“ The Michie-Golledge rubber ccxigulating machine consists 
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of a revolving cylinder a (Fig. 19) with ribs is on its inside, and 
curved blades c, which are fixtures as shown. The rubber latex is 
poured into the cylinder a, which is then set in motion The 
revolving cylinder and its ribs is force the latex forward on to 
the blades c, which carry it into the centre, creating a kind of 
vortex or whirlpool in the space I), where the rubber forms into 
a sponge-like ball. 

The latex should be diluted with clean water in the propor- 
don of one part of latex to four parts of water approximately 
The mixing can be done cither in the field by putting water into 
the collecting cups, or in the curing-house. The latex when 



Fic. 18. “Michic-(iolledgc” Rubber Coagulating Machine. 

brought in should be well strained ; this can be done through 
ordinary ‘grey cloth’ or through very fine mesh brass weaving 
(No. 40). The latex should then be poured into the machine. 
If it is allowed to stand for a minute or so after straining, 
any sand which the strainer has not removed will sink to the 
bottom of the vessel, and may be retained there when the liquid 
is poured off. Eight to ten gallons of the latex (liquid) may be 
considered a charge. The machine should be set in motion 
after the charge of latex has been poured into the pan, and acetic 
acid in the proportion of one dram glacial acetic acid to one 
gallon of latex should then be added. The glacial acetic acid is 
more convenient in a diluted form of, say, one part of acid to two* 
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parts of water. 1 hrec drams of this mixture w ill be used* per 
gallon of latex. During the first two or three mifiutes of 
working, the machine sliould be driven at a speed of about i8o 
revolutions per minute (30 revolutions of driving handles;. At 
the end of this time the stnmd from the cylinder will have become 
deadened and the latex in the centre will have taken a cream)- 
appearance. The speed should then be reduced t(i about 120 
revolutions (20 revolutions of handles), anrl a little later to 100 
(l6 or 17 revolutions of handles!. The coagulated rubber should 

begin to form into a spong)' 
mass between the blades and 
in the centre of the pan in four 
minutes from the time the 
machine starts working, and 
in five minutes the process 
should be complete. To prove 
that separation (jf rubber is 
complete, put a stick down 
behind one of the blades and 


Fig. 19. — .Sectional Diagram of the “ Mirhic-('iollcdge” Ruljber Coagulating 

Machine. 

run the water adhering to it on to some convenient spot on the 
top of the machine, when it will be seen that the water is quite 
clear and free of rubber globules. 

“In case separation is not perfect it will probably be found 
that in the finishing off, the machine has been run too fast. A 
minute or two longer at slower speed will put this right. The 
mass of coagulated rubber should be at once removed and rolled 
out into sheets before it hardens. 

^"Rolling . — If a ‘Dolly’ mangle is used, lumps pulled off the 
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mass by hand shoiikl first be put throui^h without any weii^ht. 
A little weight should be apj^licd the second time through, and 
additional weight the third time, which will probably complete 
the process. A little practice will determine the exact amount 
of rolling necessaiy. Care should be taken not to roll too much, 
as excessive rolling, or sc|ucczing, b\' closing the pores, retards 
the drying. 

“ Rubber . — fo make ‘ worm ’ rubber, cut the sheets into 



Fic. 20. — Messrs Walker’s “Worm” Rubber Cuttinj^ Machine, used in the 
Michie-tiolledi^e Curinjf Rroc.ess, 

very thin strips, about i\ inch to 2 inches long and J inch in 
width.” 

Messrs Walker & Co. have recently placed on the market a 
“worm” rubber cutting machine (iMg. 20 , 1 , by the aid of which 
they claim that 120 lbs. of dry rubber can be cut up per 
hour. 

“ Drying . — Put the rubber where a fan can draw dry air (heated 
air of high temperature should not be used) through it. In about 
twenty-four hours the rubber will be dry, and may then be heaped 




1m(.. 21 . 1 he “ K.L.” Coai^ul.itor. 

either of these forms, pa^s the freshly coaL^ulatecl mass directly 
to the rolling or washing machines.” 

The “Hodvey” coagulator, invented by Mr F. G. Harvev 
of Fatal ing Estate, Selangor, is now placed on the market by the 
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Federated Enj^ineering Com| 3 any, Ltd., Kuala Lumpur, Selangor, 
under tKe name of the “ K.L. ” Coagulator shown in Fig. 21. 

The subjoined instructions are given for manipulating it : — 

“The following solution of acetic acid has been found to give good 
results for coagulation : — 

6 of water to i of glacial acetic, and 

i:| fluid oz. of the solution to every 4 gallons of latex. 

“ Having strained the latex into the coagulator, turn the handle slowly 
while pouring in the solution ; the latter should be poured in slowly, so as 
to be as widely diffused as possible throughout the latex. 

“ The solution having all been poured in, continue to turn for about five 
minutes ; a medium pace should be maintained, and the handle occasionally 
reversed for a turn or two. 

“Supposing there to be about 35 gallons of latex in the coagulator, it will 
be noticed that coagulation starts in about five minutes, and when once this 
is the case, it will be found best to let it stand, and then turn again in 
alternate spells of short duration. Quantities of 30 to 50 gallons of latex 
may be coagulated in about six or seven minutes.” 

The inventor a.sscrts that “by the u.se of this machine all 
decomposition of the proteids contained in the latex is rendered 
impossible, and when the coagulated rubber is washed through 
a machine, there is an entire absence of that unpleasant odour 
so associated with new rubber which has been coagulated in 
pans.” 


Crepe and Washed Rubber. 

The manufacture of crepe rubber, briefly described, consists 
in passing the freshly coagulated rubber through a washing 
machine; although .scrap rubber may also be turned into this 
form. 

Planters have adopted a method somewhat similar to one 
of the processes employed by manufacturers in treating wild 
rubber. The principal advantages claimed for it are, that it 
dispenses with a large amount of the labour involved in the 
preparation of biscuit rubber ; the latex may be coagulated in 
bulk, and the coagulum cut up into lumps and pas.scd direct into 
the machine. Mechanical impurities and some of the substances 
which encourage putrefaction are expelled. The rubber is turned 
out in .sheets with an irregular surface, thereby effecting a saving 
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of storage room and facilitating drying. Burgess describes a 
washing machine suitable for plantation use as follows 

“ This machine consists e.ssentially of two steel rollers which 
revolve on horizontal axes parallel to one another ; the distance 
between the surface of the two rollers can be adjusted and varies 
from •] inch to practical contact. The rollers revolve at different 
speeds and are driven by power transmitted by belt and pulley 
through gear wheels to the rollers themselves. The axes of the 
two rollers may be on the same horizontal plane, more usually 
one is slightly above the other. A stream of water fltjws over 
the surface of the rollers all the time they are in use. When the 
machine is used, freshly coagulated lumps of rubber are i)ut in 
between the rollers, w'hich are .separated about ] inch. The 
rubber is passed through several times, the rollers being gradually 
approximated to each other, and the rubber becomes compacted, 
and to some degree hardened. At the same time, the effect of 
the differential rate of movement of the two roller surhiccs is to 
subject the rubber to a shearing stress, which stretches and tears 
it to pieces, and it is here that the peculiar property of rubber is 
clearly seen. The elastic stretching and rebound kick out any 
gross mechanical impurity that may be present, and when the 
machine is used on scrap rubber, there is a perfect shower of dirt, 
pieces of bark, and wood thrown out from the front of the 
machine. Freshly cut or torn .surfaces of the rubber re* unite and 
emerge as a continuous .sheet. At the same time the stream of 
water thoroughly washes out any impurity soluble in water that 
may be left in the rubber. I'hc final product is a coherent but 
granular sheet of rubber, the thickne.ss of which can be regulated 
by the distance left between the rollers.” 

Washed rubber was not well received when first placed on 
the market, as manufacturers stated they preferred to perform 
the washing themselve.s, but that there is now a good demand for 
this form of rubber is demonstrated by the sale reports. It is 
not so liablc^to arrive on the market in a heated or tacky con- 
dition as unwashed rubber, which is certainly an important point 
in its favour, but whether the removal of a portion of the so- 
called organic impurities does not affect the resiliency of the 
product is still an open question. Very thin .sheets are not well 
received by buyers, and it is considered that a thickness of about 
J inch should be aimed at. 
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Worm Rurrer. 

Worm rubber merely consists of sheet rubber cut up into 
shreds to facilitate dryin" and packing. 

Lack Rurrer. 

The method of preparing lace rubber is somewhat similar to 
that employed in the manufacture of crepe rubber. It is very 
thin ill texture and far more porous than crepe, anil consequently 
dries more rajiidly. 

Flake Rurrer. 

'I'lie freshly coagulated rubber is passed through a rolling 
machine with horizontally arranged corrugations in the rollers 
which cause the rubber to be turned out in thin Hakes. None 
of the three last mentioned methods are largely cm (doyed. The 
principal advantages of each is that the rubber is rapidly drictl 
and easily packed. Each form has been well received by buyers. 

Block Rurrer. 

The manufacture of cultivated Para rubber in block form is 
of more recent date than that of an)’ of those previously 
described, having only commenced in the year 1906. 

As the crepe rubber is taken from the washing machine it is 
placed in a vacuum drying apparatus for about two or three 
hours or until nearly dry, for if left in the vacuum drier after all 
the moisture has been extracted it is liable to become tacky. 
When taken from the vacuum drier rubber is in a pliable con- 
dition, and if submitted to pressure readily forms into a homo- 
geneous mass. This is cflccted by placing it in a block press. 
A description of a recently invented press specially adapted for 
use in connection with plantation rubber, extracted from the 
British Trade /ourftal, ist Sept. 1907. is as follows; — 

“ Now that ‘ block ’ rubber is again coming into, vogue, it will 
be of interest to notice the latest form of rubber press, as here 
illustrated (Fig. 22). The success of ‘block’ rubber at the 
recent exhibition of rubber at Ceylon, to which we have already 
referred in these pages, has given a stimulus to that form, and 
now that it can be adopted on properly organised plantation, s, 
and is not likely to come into bad repute again by reason of 
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adultci ation, there is im doubt that its use will become more 
and more general, especially as it enables rubber to be’ secured 
and shipped in a day or two. 

“ Our illustration shows one of a number of mechanical block 
rubber presses, which have recently been supplied to Messrs 
The Mabira Rubber Compaii)', Ui^anda, to the instructions of 
Dr Christy, the makers bcin-- Messrs David Bridge & C'o., of 
Castleton, Manchester. A description of this press will not be 
out of place, as it differs from any that have been previously 
made. It consists of a 
powerful screw fitted with 
a machine-cut worm wheel, 
driven by a steel -cut worm 
by fast and loose pulleys 
A reversini^ motion is ar- 
ranged for the quick with- 
drawal of the pi at ten. This 
is carried on two strong 
steel columns, bolted to the 
base. The platten proper 
has a detachable platten 
cottefed to it, on which are 
letters for branding the 
block rubber. The box is 
detachable, therefore an\' 
number of boxes can be 
used with the one press. Kio. 22. Messrs l)a\ id lind^^c tS. CO. ’s 
Each box is fitted with l>lork Rubber Press, 

two strong wrought - iron 

bridles, with four powerful screws. After the crepe rubber 
has left the vacuum drier, it is pressed in the bo.x, and when 
under pressure the bridles are brought over to an U[)right 
position. 'I'he screws arc then brought down on the top of the 
false platten, the cotters of which arc knocked out, leaving the 
rubber under [)rc.ssure, and the screws run back clear of the 
box ; the latter is then removed and run on to the lower shelf 
of the vacuum drier for a period of .setting. When quite .set, 
it is again removed from the vacuum drier. The bottom of the 
box, which is hinged, then allows the block to be forced out 
By the four vertical .screws. 
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“This press is also fitted with a hand motion, which is quite 
satisfactory in the absence of mechanical power. The power 
required to drive by belt is from 2 to 3 liorse power. The size 
of the boxes varies. A convenient size is it inches by 9 inches, 
and the thickness of the block is about 4J, inches, d'hc total 
wei.qht of this press is about 17 cwt., with one box, and it can be 



Fk;. 23. — Messrs Francis Shau Co.’s Ilydraiilir Blocking 1 ‘rcss. 

dismantled so easily that there is no difficulty in transporting^ 
the various parts to their destinations. The press can also make 
a block of any thickness from i inch to 6 inches, depending 
upon the first packing of the crepe in the box.” 

Underneath the foot of the plunger is arranged a detachable 
name plate, which is held in position on the pressed rubber by 
the two hinged saddles and four screw s. 


lU’BHKk MANI’KACTI RK. I t’o 

An improved type of a hydraulic block press, spcciall)' 
designed and manufactured by Messrs k'rancis Shaw Co., for 
compressing rubber into blocks for shipment, is shown, h'ig. 23. 

This is a twin press having two boxes worked from a single 
pump, the power for working and the presses being entirely self- 
contained. The pump is fitted on the stand, which forms a tank 
containing the water, by means of which the presses are worked. 
The total pressure obtained is about 12 to 15 tons on each ram. 

In addition to expediting the work of the estate a minimum 
surface of the rubber is exposerl to deleterious atmospheric 
influences, and where freight is charged on cubical capacity an 
a])preciable ec(Kiomy is effected. 


S('R\i‘ Riibukr. 

The latex which flows oxer on the bark from the tapping 
channels, and that which exudes from the incisions, but f.iils to 
reach the collecting vessels, usually coagulates in a few hours, 
and is picked off by hand. That which adheres to the collect- 
ing cups, pails, ike., .should also be collected. This forms w^hat 
.is ktlowm as scrap rubber. iXfter being thoroughh' washed, 
and mechanical imi)uritics separated, it may be placed on the 
market in this condition, or be passed through the w’ashing 
machine immediately after collection, and turned into cre|)e 
rubber. 

The parings of bark from the tapping incisions should be 
likcw'isc collected and passed through the same machine which 
macerates the bark and extracts the particles of rubber therein. 
This procc.ss is considerably facilitated by soaking the bark 
parings in winter for several days previous to passing them 
through the machine, and by the use of caustic chemicals. 
These forms of rubber are improved by being smoked over a 
wood fire. 



120 


PARA RUJ5I5KR. 


Rksul'is of Analyses* ok Various Forms ok Para Rurrkr from 
THE Federated Mai-ay States. 


Sample. 

Description. 

W’cl^rhl. 

tnie. 

1 

Ash. 

Resin. 

PlO- 

Icids. 

C;ioul- 

chouc. 



( 1 rains. 

Perctiit. Pen flit. 

pLTLfnt. PerCLnt. 

J*er Lent. 

I 

Crepe, pale yellow 

245 

0.2 2 

0. 16 

2.75 

2.27 

94.60 

1 2 

J.arge thin biscuits, pale 

225 

0.36 

0 . 2 i) 

2.23 

2.31 

94.8T 

3 

1 hin sheets, pale, opaque 

255 

0-54 

0.48 

1.64 

2.66 

94.68 

. 4 

Crepe, almost white 

180 

0.26 

034 

3 - 5 ^^ 

3.1S 

92.64 

5 

Crepe, dark brown 

23s 

0.60 

0.56 

2.89 

2.50 

93-45 

, 6 

Sheet, very pale - 

230 

0.3S 

0.36 

T.78 

3.08 

94.40 

' 7 

Crepe, almost white 

260 

0.32 

0. t8 

2.83 

2.99 

93.68 

8 

Large biscuit, [lale 

250 

0.42 

0.46 

..38 

2.13 

95.61 

9 

Crepe, light brown 

240 

0.28 

0.23 

2.82 

2. 1 9 

94.48 

10 

Corrugated sheet, rather 








dark 

280 

0.44 

0-35 

2-45 

1.94 

94.82 

1 1 

Corrugated sheet, pale - 

280 

0.38 

0.28 

1.83 

2.36 

95-15 

12 

('orrugated sheet, rather ' 








dark 

280 

0.36 

0-34 

2.07 

2.36 

94.87 

1 ^3 

("orrugated sheet, pale - 

320 

0-52 

0-43 

2’57 

306 

93-42 

1 14 

Crepe, yellow' - - , 

300 1 

0.42 

0 14 

3.01 

2.90 

93-53 

i ^5 

Thin sheet, pale • 

280 ; 

0.22 

0.2 1 

1.87 

T -35 

96.35 

' ^6 

Sheet, pale - - - | 

340 

0.38 j 

0.27 

1.75 

2.13 

95.47 


Minimum values - 


0.22 

0.14 

1.38 

^•35 

92.64 


Ma.ximum values 


0 60 

0.56 

3.58 

3. 1 8 ! 

96.35 

. _ 

_ _ - 



_ ' 

... ' 




.. 
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KeLWAY i^AMHER’s AnAI.YSIS OF VARIOUS SAMPLES OF CULTIYATED 
Para Rubber which were awarded ('iOld Medai.s at the 
Ceylon Rubber P'xhibition. 



Moisture. 

Resin. 

Piotciils. 

Ash. 

Caoutchouc. 

Para biscuits — 

Per Lent 

P« r < ent. 

Per CLiit. 

Per cent 

Per cent. 

Arapolakanda 

0.28 

1.84 

2.12 

0.20 

95 - 5<5 

Duckwari- 

0.68 

2.32 

3-00 

0.36 

9364 

Para sheet - 






Syston 

0.30 

2.74 , 

2.25 

0.20 

94-51 

Para crepe — 






Culloden - 

0.36 

2.04 

2.25 

0.22 

95-13 

Para block — 






Lanadron 

0.36 

2.44 

3-31 

0.20 

93-69 

< 






Fig. 25.— Breaking-up and Creping Machines. 


KUIMJKK MANUFUTUUK. 


'^3 

Wasifinc; Machinfs. 

The washing machine, Fit^. 24, the rollers of which measure 
9.1 in. diameter and 18 in. long, is the smallest size recom- 
mended b)" Messrs Francis Shaw & Co. Am* commercial use. 
It is supplied with fast and loose pulleys for driving, and the 
machine and gearing are carried on a strong cast-iron base 
plate which facilitates erection, and maintains the driving 
parts in perfect alignment. 

The net weight of this machine is 30 cwt. and the shipping 
weight 32;|j cwt. It requires approximately 7 J^.II.l’. to drive 
it, and turns out about 800 lbs. of rubber per da)' of ten hours. 

big. 25 .shows a large size pair of breaking-up and creping 
machines by the same makers. The rollers of these measure 
12 in. diameter and are 18 in. long. The main line shaft 
is about 6 in. above the floor level, and carried on the base 
plates of the machines, but can be placed under the floor if 
required. 


Tin*: Rri’.nKR b'ACTORV. 

On the various rubber estates, where large numbers of trees 
will .shortl)' be coming into bearing, planters shoiikl have every- 
thing in the way of appliances ready to deal with the latex. 

The rubber factory requires special consideration, for unless 
this be properly equip[)ed it will be impossible to expeditiously 
treat and despatch the rubber in large quantities. We are 
indebted to Messrs ITancis Shaw for plans of two different 
factories. 

F'ig. 26 is that of a factory for washing, drying, and blocking 
rubber. The machinery in this consists of a pair of breaking 
and washing machines which are driven by a .semi-portable steam 
engine, this latter also supplying steam for the drying stove. 
Provision for three hydraulic prcs.ses is also made. 

Fig. 27 illustrates a factory where the machinery for wa.shing, 
drying, and blocking rubber is driven electrically. There are 
two breaking and four washing machines, which are capable of 
an output of 2 tons of either block or crepe rubber per day. 
The machinery is driven by a 75 B.H.P. motor through a worm 













Plantation Rubber Washing Drying & Pressing Plant. 



Fig. 28. 
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reduction gear. The drying store is provided with a small boiler, 
and the hydraulic blocking pre.sses are supplied with electrically 
driven pumps and accumulator. 

A plan of the apparatus required for Dr Olsson-Seffcr’s [)atent 
system of treating Castilloa rubber latex is given in Fig. 28. 
Although this was specially constructed for dealing with Castilloa 
rubber latex, the makers state that it can be modified to deal 
with that of Hevea hrasiliensis. 



CHAPTER XI. 


THE ANTISEPTIC [SATION OF RUBBER. 

Defects of Pi.antation Ruiii’.KR. 

Manufacturers complain that much of the plantation Para 
rubber at present received on the market is lacking in “ nerve,” it 
works soft between the masticating rollers, and its keeping qualities 
are far inferior to the Brazilian product. The latter has been known 
to keep in good condition for sixty years, whereas many samples 
of plantation rubber have lost their tensile strength in as many 
weeks. Various reasons have been suggested as the possible 
cause of these important differences in the two products, such as 

(1) the altered conditions under which the cultivated trees grow ; 

(2) the tapping of too young trees ; (3) the tapping of imipature 
renewed bark ; and (4) the mode of preparing the iiibber. 

No great importance attaches to the first suggestion in view 
of the healthy, robust growth of cultivated trees. Analyses 
made of the late.K from cultivated and wild trees show' no 
striking difference in the chemical composition. So far as 
cultivated Para rubber is concerned, however, it would appear 
that the chemical composition of weak and strong rubber, as 
also rubber obtained from young trees and old trees, is very 
similar. 

Nevertheless suggestions (2) and (3J certainly merit far more 
serious consideration, for it is well known that w^eaker rubber is 
produced by young trees than by old ones growing under 
similar conditions, and it has already been shown ;hat the latex 
obtained from immature renewed bark is poorer in its caoutchouc 
content than that produced by the original bark. 

It is considered highly probable that in the method of 
preparation will be found the principal cause of the inferiority of 
plantation Para rubber as compared with wild Para, so far as 
the keeping properties of the raw product arc concerned. 
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C R K( )S( )T I KG T 1 1 E L A 1' IC \ . 

It is ctjiisidcrcd that the valLial)le jjhysie.d [)r(j|)erties of 
South Ainerieaii Para rubber .ire largely due to the aiitise[)tici^- 
method cmjdoycd in coai^ulatiiiR' the latex. 'I'he collector 
takes a paddle or some similar article, dips it in the freshly 
collected latex, and hokK it in the smoke of a fire fed with wood 
and [)alm nuts. 

The smoke ^iven off by the palm nuts is reputed to contain 
creosote and acetic acid, the former antisepticisiiiR the jiutrcscible 
nitrogenous substances in the latex, while the latter causes 
coaR;ulation. As the paddle is alternatel}* di[)ped in the latex 
and held in the smoke, it will be seen that the resullin^t; product 
consists of thin antise|)ticised films of rubber closely [)ackcd one 
upon the other. A minimum surface is ex[JOsed to li^ht ;md 
atmospheric influences. The outside of each block or cake is 
blackened, but the interior remains a pale Ri'cy coloiii until the 
block is cut up, and it is exposed to oxidisini^ inlluences 

The bulk of cultivated l^ira latex is either allowed to 
coagulate naturally or this process is effected by the addition of 
ghemical reagents. 

Natural coagulation occurs through the action of the proteid 
or albuminous matter which becomes insoluble or, as is more 
generally stated, coagulates. In the coagulum are included the 
caoutchouc globules and v.irioiis other matters in the latex. 
Whilst the putrescible substances are present in the rubber, 
fermentation and putrefactiim is always liable to occur i)r(jviding 
moisture be present. However well the rubber may be dried 
during preparation, it is obviously ingiossible to protect it from 
the moisture present in the atmosphere, unless it be kc])t in 
specially prepared chambers. Too rapid drying encourages 
“tackiness.” Hut this form of “t.ickiness” is fundamentally 
diflereiiL from that caused b\' the action of bacteria on the 
albuminous rftatters in the late.x, which does not occur in rubber 
from which they h.ive been eliminated. 

The commonest reagent employed to coagulate Para latex 
is acetic acid. The amount of acid reciuired to bring about 
coagulation is usually about two or three drops to a gallon of 
diluted latex. The exact amount required must obviously 
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depend upon the percentage of albuminous matter present in 
the latex to be acted upon. Whilst the latex is in an alkaline 
condition the albumen remains soluble, but it is only necessary 
to neutralise or slightly acidify the latex to render it insoluble. 
The exact amount of acid to apply may be ascertained by test- 
ing with litmus paper. When the latex is in a neutral condition 
litmus paper will neither be turned red nor blue ; immediately 
acidity is formed the latter will turn red. It is important to bear 
in mind, however, that in the addition of too much acid there 
is a danger of re-dissolving the protcids, thus retarding coagula- 
tion. Here again the pulrescible matters remain in the rubber. 

It has been shown that in the manufacture of crejjc rubber a 
certain amount of them are washed away, but no mechanical 
means exist for the extraction of the whole from coagulated 
rubber. 

The use of centrifugal machines has been suggested for 
.separating the caoutchouc globules free from proteids, resins, &c., 
in a similar way to that employed for treating animal milk, but 
Wright states : “ It is very difficult to separate the caoutchouc by 
centrifugal force, and on several occasions a speed of 10,000 
revolutions per minute did not effect a separation of the 
caoutchouc of normal latex.” • 

The proteids may be kept (juiescent in Tara latex by adding 
some antiseptic substance, such as creosote, or corrosive subli- 
mate, ie., bichloride of mercury. 

Creo.sotc does not mi.x readily with latex, but if first diluted 
with alcohol in the proportion of ten parts alcohol to one of 
creosote the process is simplified, lliscuits prepared by Parkin 
from Hevea latex with creosote and acetic acid had not lost any 
of their tensile strength nor appeared to have deteriorated in 
any w^ay eight years later. 

It was sugge.sted at the Ceylon Rubber Exhibition that, as 
Brazilian Para rubber contained about 15 per cent, of moisture 
as against the i per cent, of moisture usually present in culti- 
vated Para rubber, the latex of the latter might be treated with 
creosote and the rubber blocked, leaving a large percentage of 
moisture, thereby saving the time and labour spent in drying 
rubber. Rubber so prepared has not met with much favour, 
some buyers refusing to purchase the wet block although quite 
agreeable to accept that in a dried state. 




'I’he Da Costa Patent System of Rubber Coagulaia^n. 


I’AkA RUkBEk. 


Smoked pliintation riibbcM' has been ‘generally well reported . 
upon, and buyers state it appears stronger than the unsmoked 
}) rod net. 

Such rubber is obviously only antiscpticised superficially, and 
consequently not sufficiently protected against the various agents 
responsible for putrefaction, tackiness, 6cc. 

I'or this to be effectually performed it is necessary U) follow 
more closely the method adopted by the Amazonian collectors 
and siTKikc the latex. An apparatus for this purpose has been 
recentlx' j)laced on the market (sec k'ig. 29). 

“ 'riiis plant, which is the result of [)ractical experiments and 
tests b\’ Mr I.)a Costa, and is made by Messrs David Iha'dge & 
C'o., the well-known rubber engineers of Castleton, Manchester, 
needs n(» chemicals whatsoever, so long as trot)ical forest woods 
are available for heating the boiler, as well as green foliage of 
palms for generating smoke in the boiler furnace, 

“The coagulating and smoking by means of this t)lant is the 
simplest of all o])erations in the rubber industry, and mav' be 
performed by any inexperienced hand, the ])rocess being as 
follow s ; — 

“The latex, being brought from the field, is strained if it is 
found to contain mechanical impurities, and then ])oured into 
the coagulating tanks. Steam is meanwhile being raised to 
about 30 to 35 lbs. in the boiler, forest woods alone being used 
for fuel. On to the burning wood in the furnace are then thrown 
green palm leaves, nuts, or any green twigs of tropical trees, the 
distillation of which produce acetic acid, whilst the fumes ot the 
green foliage would be found to contain creosote to some extent. 
These fumes are accumulated in a special receptacle after being 
cleared of cinders, &c., and are then forced into the coagulating 
tanks by a steam injector. 

“ The force of the steam violentlv’ agitates the latex, and 
during this (q)eration every particle of it is reached by the smoke, 
In about ten minutes, or rather more if the quantities to be dealt 
with are very large, the caoutchouc globules coagulate anc; 
separate from the lyes and rise to the surface. 

“The coagulated substance, after being allowed to co(d off ii 
the tanks, is afterwards taken to a small pre.ss and turned ou 
in the shape of flat block rubber. These, in their turn, are thei 

«/-. /'tiKri rrkt*tvi M Tf Kf'inrr in ; 
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stove nr vacuum, are ready fnr shipment. If the flat blocks' arc 
only lightly c(impres^t‘d into th(‘ fin-m of cuht's, w hilst still bcini^ 
sufficiently air-ti^ht in the centre t«» prevent discoloralinn setting 
in, they can be easily tt)rn asunder by the manufacturers and 
used in their machines, w'ilhout the extra labt)ur of |)reviously 
cuttini^ them into convenient sizes. 

“Rubber prejjared in this w’a\ retains all the natiM‘ elements, 
as ri‘q;ards rcsilicaicy and tensdc' strength, ol' fine hard native' 
Rara, and will last as Ioiir' .is tlw' wfild rubbei if kept in a crude 
state, for years. 

“ It is claimed for this coaRulatini^ jjlant, tlu'refore, that it not 
only has the advantages of dispcnsiiyL; wa’th the .assistance of 
chemical .agents in a li(|iiid form, but also allows the producer 
to send to the m.arket the onl\' prep.ar.ation that satisfies all the 
rubber manufacturers’ reciuirements at the v.arious manuf.ii:turinL; 
centres throughout the world. In .addition to this, the inventor 
claims that it also i)ossesses the uni(jue prop('rty of b('in^' the 
only apparatus w hich can convert the latex of the CiistiUoa clnstim 
into <a rubber of C([ual market value, .appearanct', .aiul colour to 
that of the best Para sorts ('xported from Ih'.azil." 

• 

('oAouj.ATiON' wrni h'oKMK' Acid. 

The princip.al objection to thi* use of formic ,a( id .as a co- 
a‘.,mlant has been its j^reater cost than that of the .acids more' 
irencrally employed, but less is rccpiired to effi'.ct co, adulation, 
and it has valuable antiseptic properties. 

It is now' reported that formic acid is beinj^ manufactured 
synthetically on .a larc^^e sc.ale by the Nitrifabrik AktienR,escll- 
schaft, of Copcnick, at a low' cost, anrl it is considered that it w ill 
therefore prove .i x aluable substitute for acetic .and simil.ai acids 
in view^ of its anti.septic properties. Spence, w'ho has conducted 
experiments in the coagulation of Jlevea latex with this rcaj^ent, 
states : For the sample of latex in (Question it was found that 

as the result of three separate determinatif)ns, using six s.amples 
of latex, to which measured (juantitics of 3 per cent, formic 
acid were added, that the most rapid and complete coagulation, 
resulting in a product of .standard (piality, was r)btained w’hcn to 


* Judia-ruhher Journal^ p|i 425 426, 20tli April i<;o8. 
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each 500 c.c. of latex 20 h) 25 c.c. of a 5 j)er cent, formic acid 
solution' were added.” And in summinj^ up the results of his 
experiments : “ (a) Much less formic acid than acetic acid is 
required ; formic acid, having more than double the value of 
acetic as a coaj^'ulant, is more economical from a practical stand- 
point. {b) Formic acid is of marked value as an antiseptic a^ent, 
preserving' the raw moist sam] 3 les of rubber prepared by means 
of it from putrefaction and decomposition. It would appear, 
indeed, that in this condition formic acid combines the properties 
of acetic acid and creosote, and could be emplo)'cd, therefore, with 
advantap^e wdicrc coai^ulation by means of acetic and creosote is 
indicated (moist block rubber).” 


Discor.oRATioN OK Rurrkr and Oxidising Knzvmks. 

Lack of uniformity as regards the colour of plantation rubber 
is often the cause of inferior prices being realised, and rubber 
brokers state that this is one of its primary defects. 

Kchvay Hambcr is of opinion that discoloration is due to 
the action of an oxidising enzyme on the soluble organic matter 
in the latex. Me states that the enzyme may be destroyed, and 
the colour of the rubber uniformly maintained by heating the 
latex or the rubber after coagulation. 

J^y the first method the latex shoulcl be raised to a tempera- 
ture of 167" Fahr. by the incorporation of steam. 

For the de.struction of the enzyme in the rubber, immediately 
after it leaves the rolling machine, it should be immersed in hot 
water, i.e,, temperature about 170'' to iSo"" Fahr., for several 
minutes. The heated rubber should then be re-rolled and again 
immersed in hot water for a short time. 

In Vol.iii.No.4 of the Bio-Chemical Journal^ Spence contributes 
a valuable article on the presence and function of oxydases {i.e , 
oxidising enzymes) in latex, wherein he states that the darkening 
in colour of raw rubber is due to an oxyda.se which is associated 
with the protein or the so-called insoluble constituent of the 
rubber. 

“TACKINES.S.” 

The sticky or “tacky” condition .so commonly a.ssociatcd 
with the lower grades of rubber and which has frequently been 
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observed on cultivated Ptira rubber, is lart^ely due to tlie action 
of bacteria on the proteids and, i)erha[)s, some of the •gumin\' 
and sugary matters present in the rubber. A similar condition 
is, however, frequently observed in rubber which contains a 
large percentage of resinous and oily substances, which have a 
low melting point. 

The tackiness due to micro-organisms is readily infectious, 
and care is therefore necessary to sejjarate sound rubber from 
affected rubber. 

Tackiness may be often observed on the latex left adhering 
to collecting vessels, tapping knives, ^c., so that it is necessary 
to keep all articles employed in the tapping, collection, and 
preparation of rubber scrupulousl)' clean, with a view to avoid 
infection. 

Thorough drying and antiscpticising the rubber arc, however, 
the most effectual means of combating this evil. 



('IIAPTKK XII. 


DKYINC AN/J PJCKJAG RUBBER FOR EXPORT 
DKVlN(i TIIK RiMII’.ER. 

WllATKVKK system of preparin'^ the nibl^er he employed it is 
essential to thoroiii^hly dn' it previous to shipment. In the 
moisture laden atmosphere of the tropics this naturally takes 
considerable time unless artificial aid be called in. It has already 
been shown that the presence of moisture in the rubber encour- 
ages putrefaction and “tackiness.” The sooner it is expelled 
from the rubber the better ; still, hi^h temperatures are not 
advisable, as imvulcaniscd rubber is very sensitive to high 
temperatures, which cause softening, a loss (T nerve, and 
bubbles to form on the surface of tlu^ rubber, which spoil its 
ajjjicarance. Para rubber will bear more exposure' to heat with- 
out detrimental effects than those grades which contain a larger, 
percentage of resinous and oily matters, but it is considered that 
a higher temjjcrature than iio‘ Fahr. is liable to prejudice it. 
The commonest method in vogue is that of passing over the 
rubber a current of hot dry air. 

Drying houses similar to those employed in the manufacture 
of cocoa have been advantageous!)' employed on some estates. 
In these hot air is drawn from a furnace situated at one end of 
the building through iron ducts b)^ means of fans fixed at the 
opposite end of the building. A fairl)' cemstant temperature can 
be obtained, and in the case of cocoa drying it is often maintained 
at no'’ f'ahr. The rubber in these is usually placed on shelves 
made of wire netting. 

Drying houses on the same j)rinciple as flue-curing tobacco 
barns could also be satisfactorily employed, ]u-oviding sufficient 
ventilation were supplied. In these the furnace is built of 
bricks. It is placed outside the building and sunk in the grouiui 
in such a manner that the flue enters the building just above the 
floor level. 
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The flue is cfuiiposcd of lieavy black iron from i :? to 15 inches 
in diameter, and runs rouiifl the buddini; at .iboiit 3 feeffrom llu' 
walks. It issues from the same wall b)’ which it enters the 
building, but at the opposite corner, where it is connected with a 
smoke stack and thus runs round thiw side's (d'the building In 
a building measuring jo ft. by JO ft. b)- 20 ft. a ti'inperature 
U[j to 1 10^ h'ahr. could be maintained if di*sired with .1 sitigk' 
flue such as that described. Larger buildings would ie(|niie 
more Hues in proportion to the incrcast* in si/e. Shelves of w ire 
netting on w'hich to place the rubber could also be .irrangcd all 
round this building. 

Dr\'ing of rubber b\' calcium chloride' has also be'e'ii suggeste'd 
Ridley states that the' cvpe'use is not great, as ealciiim c hloride 
is quite che.ap and practically lasts for e'vc'r 

\k\('rrM I)kYi\(.. 

Vacuum dr)'ing is the* most I'.xpeditious nu'thod, and is being 
employe'd on many rubber ('states. 

\W the adoption of this method moisture can be* rapidl\ 
extracted from the rubber w ilhout exj)osing it to injuriously high 
temperature's, and the process is (]uite inde'pendent of climatic 
conditions. 

Less fuel is re'(|uired than by the hot air dr^’ing method, as 
in the latter it is estimated that only about one-third of the heat 
convc)'cd bv' the air is given uj.) to thc^ rubber since the air has 
to pass too (juickly through the drying-rooms to take up all the 
moisture of which it is ca[)able. On the other hand, if the hot 
air be made to travel slowly with a view' of taking iij) a greater 
percentage of moisture, the drying cT the rubber is considerably 
retarded. The hot air likewnkse frc([uently contains dust wOiich 
is liable to be deposited on the! moist surface of the rubber. 

Far less space is required for vacuum drying than for hot air 
drying, as in the latter case it is nece.ssar}’ to leave sufficient 
space betwecjn the rubber blocks cu' sheets for a Iree current of 
air to pass around them. Hot air dried rubber is frecpiently 
hard on the surface, w’hcreas the reverse condition is obtained in 
a vacuum dryer. 

The enormous economy which is effected in fuel by vacuum 
drying wn’ll be better appreciated if it be borne in mind that 



iindcr vacuum tlic jxmU of water is reduced from 212 

I'alir. to about 95 b'alir. 


Tin*: I’assiU'KC Vacciim Dkvixc: Chamijkks. 

Passbur*^ vacuum dryiiii^ chambers arc already iu use on 
several Para rubber plantations in C'eyltm and Malaya. It is 
interesting to note that two are in use at the [.anadron Instate 
(of “block rubber” fame), Muar, Malay, one at the famous 
( ulloden Instate, C'eylon, and also at the Vallambrosa and 
llij^hlands and Lowlands Estates. 

VVe arc iiiflcbted to Mr J. Livin<;ston, the British and 
Colonial agent for Passburg drying apj^aratus, for the following 
particulars in regard to them : — - 

“The vacuum drying chamber is designed to remove the 
water rapidly and at low temperatures especially from such 
materials as, on account of their sensitiveness to heat, could not 
be dried by methods hitherto used without altering their chemical 
composition, or reejuired to be subjected to the drying process 
for too long a time for practical and economical purposes, and 
these difficulties increased when the articles to be dried were of 
perishable nature. Jhit also for such substances as can be dried 
without injury under a higher temperature, this dr)'er can be 
used with great saving in time, fuel, cost of plant, and working 
expenses. 

“The dryer consists of a cast or wrought iron chamber or 
cylinder which is closed hermetically at one or both ends 
by doors. 

“The chamber contains a number of closed steam or heating 
shelves or pipes (also for hot-water heating) arranged one above 
the other, in which small pipes for the admission and exit of the 
heating steam or hot water arc fitted. The shelves are, as a 
rule, made strong enough for a test pressure of 90 lbs., the pipes 
for a higher pressure. 

“ On these arc placed iron, copper, galvanised perforated iron 
or earthenware trays, or trolleys, which ccuitain the material that 
is to be dried. After the door of the dryer, which is fitted with 
an india-rubber joint, has been closed, a high vacuum of at least 
28 inches of mercury or more is created by means of an air pump, 
whilst exhaust or live steam or hot water passes through th^ 



I • * 

T)Rvi\(; and i*a('kin(: kriir.Ku rdr rxi’ORr. i;^o 

iK-MtiiRr shelves or pipes. At ;i ver)' morlcratc* teinperatiirc nf 
the mat('rial (hat is tn he dried— about h'ahr. f^5' (*('iit.) 



— the water, owing to the vacuum, begins to evaporate briskly 
out of the substances, and the latter dry ra[)idl\'. 

“ Even materials which are very difficult to dry, and which by 
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ithcr'inethocls it takes days to dry, or which cannot be dried at 
ill, when ‘placed in these chambers arc usually dry after a few 
murs, without the substances bcinc; in the least im|)aircd 
.hrouj^h being overheated. 

“ The charging of the chamber is simi)lc and easy, the i\’ork- 
ng very clean and reliable. The temperature can be regulated 
ly valves in the steam pipes. The drying is absolutel)^ certain 
ind is quite independent of climatic conditions. 

“ I^y using hot water for heating, and b)' means of an air 
3ump giving a high vacuum, the evaporation of the water con- 
:ained in the materials that arc to be dried takes place at as 
ow a temperature as 63 Fahr. fi/ Tent.). 

“ The rubber sheets, biscuits, or crepe arc spread evenly three 
ir four layers deep on trays, which are then placed between the 
seating shelves of the dryer. means of a small air pump a 
/acuum of about 28 to 28J, inches is produced within a few 
ninutes of the closing of the swing hinged door. This pump 
•equircs from 1 1 to 2 M.P. at first, but in a few minutes or 
[ H.P. sufikes to maintain the vacuum. 

“The steam that has been used to drive the pump is passed 
;o the heating shelves of the chamber and is sufficient to dry 
;he rubber. 

“When the temperature of the wet rubber reaches about 90 
h'ahr., evaporation most rapidly takes place. The vapour passes 
:o a small surface condenser, the pump being a dry one. 

“The temperature of the drying rubber remains constant, 
ilowly rising Pnvards the completion of the drying. A charge 
s dried in from lA to 2 hours, and four to five charges can be 
Jried within 10 to 12 hours. 

“ Vacuum dried rubber remains much more clastic and softer 
o the touch than air dried ; this is owing to the absence of the 
lir with its oxygen, its surfaces have not become hardened or 
)xidised. The only heat required is the steam to drive the 
lir pump ; its steam cylinder is 4^-^ m. diameter by 6,-^ in. stroke, 
)r say .steam equivalent to about i 11. P. 

“ The drying is quite independent of climatic conditions, and 
he space occupied is very small. 

“ The chamber, pump, and condenser arc erected and tested 
n the works for air and steam tightness. The pump and con- 
ienser are packed and sent complete ready for placing in 
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position. The chamber has the door and slielves removed, which 
arc |)acked sejjarately, so reducing tlie weights to three named • 
on the quotations. Detailed drawings and instructions arc 
sent as to erecting and setting to work, and no trouble is 
experienced in doing so. The connecting pii)e.s depend upon 
the placing of the chambers, pump, and condenser to suit local 
arrangements, and arc best obtained locall\' after the items are 
in [)ositi(m. 

“ If the estate is remote from an engineer’s, then Mr Ikissburg 
could, as he often does, arrange the parts he considers best, and 
supply and fit the connecting ])ipes, sending a liberal allowance 
of piping, valves, bends, joints, &c., for connecting up to boiler, 
cooling water supply, waste steam, &c., furnishing a drawing so 
that the items can be placed to suit the pi))ing. 

“'I'he additional price for such pij)es and fittings if ordered 
with the plant is /,'37 for Xo. 9 si/e. 

“ Double sets of trays are provided, so that whilst one set is 
within the chamber the attendant can be emptying the other 
set of the dried and refilling with wet rubber, an exchange of 
trays thus occu])ying a few minutes only. 

“ No. 9 size receives about 140 lbs. of wet rubber per charge ; 
No. 12, another usual si/e for plantations, about 190 lbs. per* 
charge.” 

Shaw’s Rur.r.hk DkVLXc Stovis. 


The writer is also indebted to Messrs k'rancis Shaw 6c Co. 


for the illustration and particulars of their " .Scott ” patent rubber 
drying stove (h'ig. 31). 

The.se stoves are now largely u.sed for drying rubber on the 
plantati(ms. They are made in the following sizes ; — 


No. 


Nmnl)ti of j 
.ShclvcN. I 


IiUcinal DimL'iisiniis of Sio\i-s. 


S(ju.iic I' eel 
of kuljher at' 
j one enlarge, j 


1 

s 

3 I’l- 9 

in. Ijy 2 ft 

. 1 in. by 2 ft. 0 111. 


2 

I 2 

3 V 

5’ 2 , 

I ’> v> >> 0 0 

84 

3 

10 

3 V q 

0 4 > 

, I „ 2 „ 6 „ 

1 40 

A 

'5 

; 3 M 9 

n 1 ^ 

< 1 3 0 9 0 

2 10 

S 

20 

: 3 0 9 

0 4 

) * M 5 ® 0 j 

280 

() 

20 

j 7 i» 3 

4 V 

, 1 „ 5 0 0 „ 1 

560 




Me>;?is I):uid Co/s Complete \'av'iiLim hiym;^ Tiant foi Rubber. ^Vc 


44 


PAKA kUDliER. 


1 

Stoves Nos. I to 4 require a i N.H.P. boiler, and Nos. 5 and 
6 require a 2 N.H.P. boiler. 

'Die number of square feet of rubber at each cliarj^e is 
calculated on the shelves being about 2| inches apart in each 
case. This is suitable for crepe, biscuit, or worm rubber, and if 
required for drying rubber in blocks, the distance apart of the 
shelves will be increased to suit the sizes of blocks used. 

We may state that the areas given refer to one side of the 
shelves only on which the rubber is placed, and does not take 
into acc(nint the drying surface of the uiulcrsidc of the shelves, 
d'he inspection fittings of this apparatus enable the operator to 
watch the progress of the drying. 'The stoppage of the flow of 
water driven off from the rubber indicates when the process is 
complete. 

Hkuk'.e’s Vacuum Dkiku. 

Another form of a vacuum drying plant is shown in J^'ig. 32. 

Packinc Runnuk fur Export. 

'The importance of keeping rubber dry and protecting it from 
bright light during the time which elapses between manufacture 
and despatch to market will be apparent from the preceding 
remarks. Good stout wooden cases should be used in ))acking, 
as rubber contracts in transit, and when the cases containing it 
are roughly handled the sides arc liable to be knocked out. 
Ordinary tea-chests with an iron rim have proved satisfactory. 

(’arefully grade all rubber ; light and dark coloured samples 
of each grade should not be mi.xed. prevent the danger of 
contaminating .sound with “ tacky ” rubber they should be kept 
separate. No packing material such as paper should be used 
which is liable to adhere to the rubber in transit, and the interior 
of cases .should be free from loo.se splinters, shavings, saw -dust, 
&c., f(jr a similar reason. To prevent dust and dirt entering the 
cases and adhering to the rubber, w'a.\q>aper might be beneficially 
employed. 

The loss in weight of plantation rubber in transit varies 
between { and { per cent. 

“Fine Para” is usually received in packages weighing from 
280 to 300 lbs., but brokers suggest that packages of plantation 
rubber should weigh from i to 2 cwt. each. 
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YIELD OL EAR A RUEBER FROM CUf/nVATED 
TREES 

The amount of rubber which Para trees of a j^ivcii may be 
expected to yield is a point about which it is impossible to i^ive 
any really accurate data at the [)resent lime. To obtain this 
information, careful records will have to be kept for a Ioiil; period, 
of trees ^rf)winLj^ in different countries and under various con- 
ditions. Such statistics as are available will be of interest. 

I. C’eveon.* 

“The late Dr Trimen commenced in 1888 to tap one of the 
original trees at Heneratgoda, then nearly twelve years old and 
50! inches in girth a yard from the grouncl. 

“ It was tapped on seven days between 25th January and 
15th h'ebruary, yielding iy\ oz. of rubber; on six days between 
*20th July and 29th August, yielding 7 oz. ; and on four days 
between 6th and 20th December, yielding 4^ oz.., a total of i lb. 
12:1 ^ same method was followed in alternate years, with 

results as shown below : — 

II)S. ()/. 

1888 1 I2J 

1890 - - 2 10 

T892 - 2 13 

1894 33 

1896 - - - - ■ 3 O4 

'fotal - 13 7 

“ The average yield of this tree from the tw elfth to the tu^enty- 
first year is1:hus almost lb. per annum.” 

An illustration of tliis tree is given (Pig. 2). It is grow'ing on 
poor, gravelly .soil, a by no means ideal spot for its successful 
cultivation. In fact, I .saw trees in Ceylon six or seven years 
younger better developed than this tree. 

* Royal botanic Ciardcns, Ceylon. Circular No. 4. 
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When in Ceylon I was shown three Para trees (age unknown) 
which hrfd recently been tapped and had yielded 2 1 lbs. of rubber, 
and they exhibited no ill effects. 

II. Malay Peninsula. 

Mr Arden* gives the following results obtained from tapping 
trees at ages varying from three and a half to ten years : — 

11)S. 07 .. 

3 i-y ear-old trees gave - - - o 1.54 

4 » - - o 2.25 

7 ,1 . o T4.275 

8 „ „ - . . T 0.75 

10 „ „ - - 2 4.0 

The largest amount of dry rubber obtained from a ten-year- 
old tree was 5 lbs. 6 h oz. The tree was 5 feet 3 inches in cir- 
cumference, and was tapped with herring-bone incisions renewed 
on fourteen alternate days. 

A tree! in the Botanic Gardens, Penang, has yielded the 
following quantities of rubber year by year since 1897 : — 

Appi()\iinalo 


D.ile of Tapping. 

Age of 'rree 
in Vears. 

Yield. 

ll)s. 07, 1 

June 1897 

- 1 1 

[ 0 

November and December 1898 

- 12^, 

3 0 

April and May 1899 

- 13" 

2 8 

November and December 1899 - 

- 132 

3 4 

October and November 1900 

> 4 i 

3 i2 

August and September 1901 

- 15 

2 2 

„ 0 1902 

- t6 


May 1903 

' 1^2 

3 6 


Mr Francis Pears J gives the following account of tapping in 
Perak : — 

“ In case you have not received previous information, I 
append particulars of the yield of two cultivated Para trees at 
Gapis Estate, in Perak, reputed to be twenty-five years old. 
The tapping was conducted by Mr Baxendalc, and extended 
over two months, and was done evidently with the intention of 
procuring a maximum yield. 

* Report upon Hevea brasilUnsis in the Malay Peninsula. 

+ Straits Settlements Agricultural Bulletin. 

J Ifjdia-rubber Journal., 2nd Feb. 1903. 
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“ Girth at 1 yard from the ground 

Yield of clean rubber (dry) - 
Yield of scrap rubber (dry) 


rri-r Ni). I. Tii‘0 No. d. 

89 in. 56 in. 

Ihs. i)/. Ills. 11/. 

1512 II 2 

24 18 


Total 18 o 12 10 

“Tree No. I had never been previously tapped, and was worked 
from three channels, whereas tree No. 2 was worked from two 
channels only, and was tapped during ipoi, and yielded 3 lbs.” 

Tapping experiments conducted in Perak in 1900,011 eighty- 
two trees averaging fourteen years old, jirodiiced 341 lbs. of 
rubber, or an average of 4.2 lbs. per tree.* 

Six-year-old trees on the Inch Kenneth Estate, Kajang, 
Selangor, were tapped in 1902 f)n fifteen con.secutive day^s, and 
ya’elded an average of 1 lb. 2 oz. of dry rubber per tree.f 

Four fourteen-year-old trees, growing in the l^ukit Sebukor 
Forest, Malacca, were tapped in April and May 1903, and 
yielded 10 lbs. 2 oz. of cake rubber, and 2 lbs. 2 oz. of scrap 
rubber, /.r., an average of 3 lb. r oz. per tree. 


III. Gold Coast, West Africa. 

, Four ten-year-old trees growing in the Gold Coast J^otanic 
Garden, which is situated 1,500 feet above .sea-level, were tapped 
for the first time in 1903, and yielded 4 lbs. 3 oz. of dry rubber, 
or an average of i lb. oj oz. per tree. 

This yield must not, however, be taken as a criterion of 
the anticipated yield for trees of this age cultivated in West 
Africa. The trees above referred to are growing in poor, 
gravelly soil on the top of a hill, a position unfavourable for 
their proper development. I am quite convinced that the con- 
ditions obtaining in many parts of West Africa are quite as 
favourable for the .successful cultivation of Para rubber as tho.se 
in Ceylon or the Malay Peninsula. 

Prom the tapping results given above, it will be understood 
how difficult a matter it is to arrive at any really satisfactory 
estimate of the amount of the yield to be expected from culti- 
vated Para trees. Providing the site for the plantation has been 


* Report by Mr Derry, .Superintendent of Government Plantations, 
.Perak, 1900. 

t Straits Settle meuts A {^riculittral Bulletin^ 1902. • 
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carefully selected, and cultural de-tails attended to, about 50 i)cr 
cent, of the trees should be ready for tapping at the end of the- 
sixth 3a‘ai ; but whether tapping should take [)IaCe must of 
course depeiul up«)n the price of kibour, as only an average of 
lb. of dry rubber can be* exjx-cted from each tree tapped at 
that age. 

The following year practical!)' every tree the j)lantation 
should be ready for tapping, and the average 3'ield would be 
about J 11)., and the folk)wing year i lb. 

These figures are, of course, onl)^ veiy a])])roximate, and much 
below the returns obtaim-d on many estates, both in C’eylon and 
in the Malav Peninsula. 

Mail)' pages might be filled with records of rubber obtained 
by different tajiping methods from trees of vaiious ages in 
different countries. 

Rcall)' astonishing amounts of dr\ rubber have been obtained 
in a given year from trees of various age.s ; for example: six- 
)’car-old trees hav(‘ yielded 2 lbs , e!even-)'ear-old trees 16 lbs., 
and twenty to twent\'-five-year-old tret-s 25 lbs. The reports 
of such results, although most acceptable to the company pro- 
moter, are distinctly misk;ading. In many casc-s the high yields 
obtained have been from individual trees and b)' drastic ta[)ping 
methods. Alongside of these )'ie]ds it would be instructive to 
read the yield of such trec-s in subsequent years, and also the 
yield of the trees growing under like conditions but not so 
scverel)' ta])ped. In view of the numerous fiictors which affect 
the yield of 1 levea trees it is almost impossible to e\cn fairly 
accuratcl)' estimate what the average yield of a plantation of 
these trees will be during an\' particular year. This must of 
necessity be largely affected by soil and climatic conditions, 
methods of cultivation, tapping methods adopted, distance the 
trees are planted apart, and the extent to which previous tai)pings 
have been carried out. 

Providintr thc.se conditions be favourable, an average annual 

o ^ . 

yield of rj lb. of dry rubber per tree should be obtained from 
the seventh till the twelfth year of its age. What the yield of 
trees, tapped annually from the sixth till the twelfth year, will be 
during the thirteenth and subsequent years it is too early to 
state, blit probabi}' the yield will gradually increase annually till 
2 Libs, of rubber \)ev Ucc are obtained. 
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Far larger yields have been obtained, but it remains ‘to be 
proved whether such amounts of rubber can be extracted by the 
present methods of tappiiii; in voi^ue without unduly injuriiiL;' 
the trees. 

The fairest estim.ite c\in be obtained by studying the yield 
from a lar^e number of trees. 'File follow ini; statistics ha\e 
therefore been compiled ti) show the rubber harvested iliii iiiL;' the 
last three years by \.irious rubbc'r pl.inliu!.; comj)anies. Un- 
fortunately it is neither |)ossible to indicate the a_4e of the trees 
nor the methods of tappi?i^' em[)loyetl. We ma)’, howewer, 
safely assume that, in view of tlu- comparati\'e infancy of the 
Mevea rubber phintini; industr\', the .iveruL;e ‘>f the trees 

cannot be more* than siwen or c'iiiilt yeais, and as, in tlir* 
majority of instances, it would bc‘ direct!)' aiitayonistie to tlu‘ 
planters interest to unduly over-tap his trees, re, is()iiable modera- 
tion wMs obs(‘r\ed in tappiia; operations. '\'hr writer has 
collected ihc' following returns irom .1 l.irge \ ari( l\' of different 
sources, and has exc'rcised due c.ire to imsiire .iccnrac)' ; he theie- 
fore trusts that intert‘st('d j)<irties will .iccept his apologii's if 
errors ha\'e cre])t in. 

1^05. 


X.imcs o( Companies 01 I siaU-. 


Kalutara Rubber Co. 

Ce)lon 'Fea and Co(,oaniil Fslate' 
Kayji^am 'Fea ( 'o. - 
biikit Rajah Rubber Co. Fid 
Neboda I'ea Co. 

Ikassava (noni) F<slale 
Kaltuia ICslale 
Va,G;an 'lea Co. 

Vatwantota 'l\-a Co. 

Sunnygamifc 
^'atade^iya 'Fea ( o 
Kepitigalla 
Cikiyanakaiida 
Ikilgowaiie 

'J\>lal - 


il.il iiiioiinl 

\iiiiil.i 1 ..( 

\\. 1 Iff, 

.1 kuhh. 1 

1 1. . S 

Si. I.I |>. 

..II. . 1. ,1 

1 ipp. <1 

In. 

1 1. 


LI.,. 

F 1 

','.35 

'•25 

■ 

75 ' 

0-5 1 

2, J20 

j ,800 

'•■’3 

34,457 

34,457 

1 .00 

<S20 

37 tJ 

2 21 

740 

37 » 

2 00 

' 5 , 0 '7 

‘'^, 73 ' 

1.72 

.3,05 

2,800 

1 .09 

vS, 2 1 2 

4,646 

'•77 

.3 “5 

1 00 

3-25 


5 ’ ’.24 

0-53 

40,000 

1 0,000 

3.00 


5 , 56 i^ 

'■34 

1 ,040 

4,200 

0.42 

ioS, 64 <S 

80,272 

'•35 
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1906. 


Names of Companies or Estates. 

ToClI .IMUHlIlt 

nf kuljber 
ColliJLtfd 

Nimibci of 
Troi's 
'I'.ippcd 

Yield per 
'I'rec. 

Consolidated Malay Rubber Estates 

Lhs 

1 

”,348 

I.bs 

2.88 

Highlands and Lowlands Para 
Rubber Co. - - - (a) 

95.333 

38,639 

2.46 

„ .. „ w 

S »742 

807 

7.11 

)> n (^) 

38.952 

39,874 

0.97 

Kalatura Co. Ltd. - 

8,126 

4,379 

1.85 

Anglo-Malay Co. . - - - 

100,019 

60,991 

1. 63 

Cicely Rubber Estates - 

9,184 

6,919 

1.32 

Bukit Rajah Rubber Co. Ltd. 

1 18,982 

88,341 

1.34 

Malacca Rubber IMantations Ltd. - 

14,500 

30,000 

0.48 

Anglo-American Direct Tea 'Prading 

3.281 

1,172 

2.79 

Blackwater ----- 

13.033 

«,744 

1.49 

Pelmadalla ----- 

602 

500 

1 1.20 

Yatiyantota - - - - 

8,790 

4,636 

! '-89 

Shelford . . - . 

(>,805 

9,636 

0.70 

Sandycroft - - - - 

16,178 

13,046 

1.24 

Yataderiya - ... 

8,025 

5,947 

1.34 

Ledbury . - . . - 

2,057 

3,755 

0.54 

Asiatic Rubber and Produce Co. Ltd. 

' 8,045 

5,271 

1-52 

Eastern Produce and Estates Co. Ltd. 

22,558 

20,735 

1.08 

Golden Hope Rubber P 2 states Co. Ltd. 

2,640 

S80 

3.o’o 

Kepitigalla Rubber Estates Co. Ltd. 

46,612 

T 7,572 

2,65 

Patalang Rubber Instates Syndicate 
Ltd.- - - - - - 

43 , 3 °i 

1 39,336 

1 

‘ l.IO 

Total - - - ’ - 

605,458 

1 412,528 

1.47 

1907. 





1 1 'nt.d .iinounl 

Number of 

\veriige 

Names of Companies i,r Estates. 

of Rubber 

I’lees 

N’lelfl per 

( 'olli'cled 

'I'.ipped 

J'lee. 


I.bs. 


I.bs. 

Bertram Rubber Co. Ltd. 

19,781 

16,782 

1.17 

Castlewood Rubber Co. Ltd. - 

2,934 

0 

0 

1-95 

Federated Malay States Rubber Co. 
Ltd. ------ 

32,175 

12,335 

2.60 

Attapadi Tea and Rubber Co, 

9,211 

5,035 

1.83 , 

Kelani Valley 'Pea Association 

133 

117 

1.13 

Sunnygama Ceylon Tea Estate (Jo. 
Ltd. ----- - 

1,500 

1,712 

0.87 

Shelford Rubber Estate Ltd, - 

11,548 

20,000 

0.57 ! 

i Highlands and Lowlands Para 
Rubber Co. Ltd. 

13L252 

48,823 

2.68 

(’arry forward # - - - 

; 208,534 

106,304' 
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1 90 7 — Continued. 


Ncimch of ( 'oiiijj lines 01 I’.slnius 


Hrought furvvard - 
Anglo-Malay Rubber Co. J.td. 
Balgownie Rubber K-states I.td. 
Cicely Rubber Estates - 
Duckwari (Ceylon) Tea Plantation 

Co. - 

Kuala Lumpur Rubber Co. Ltd. 

(Wardieburi) . . . - 

Kuala Lumpur Rubber ('o. Ltd. 

(Kent) - - - - - 

Perak Rubber Plantations Ltd. 

Sione Rubber Co. Ltd. - 
Vallambrosa Rubber (k). Ltd. 

'Petal 


I 


'ot.ll .lllioillll 

Numlifi of 


• if Rulilii r 

I'HI'S 

Vfld 

0>lU‘cli'(l 

T.ippi-cl. 

])or Tii’i' 

Ll.s 


Lbs 


106,304 


224,778 

68,236 

8-29 

10,64 ’ 

8,000 

>■33 

1 9,069 

8,020 

2-37 

419 

182 

2.30 

9,2 I 1 


1.83 

29,868 

9,466 

3.16 

' 6,327 

1 2,600 

r .29 

8 , 38 s 

S>'X>7 

1.40 

'S3-3S« 

147,101 

1.04 

680,591 

370,911 

1.83 


Several companies do not indicate in their reports the number 
of trees tapped, but instead, .state the yield of rubber from a 
given acreage. A comparison of such reports for the year 1906 
.shows that the average yield of rubber per acre varied from 
57 lbs. to 151 Ib.s. 


1 

rrcage of Fields. 

distances Trees 
planted apart 

Xo. of Trees 
tapped 

No. of Times 
t.T-pped. 

t-l 

a 

y 

2 

y 

•1 of Tree', per 
Acre tapped. 

iclJ per .A.cre. 

1 

Jiciii.irks. 

< 








] 

60 

Feci. 

24 X 12 

4,642 


l,l.s. 

2i' 

u.,. 

12,765 

77 

l.l'S. 

2I2i| 

IM.inlcd 1899 (about 
150 trees per acre) 

I 50 

lox 10 

( 8,000 
i 28,301 

0 


54,45 > 

242 

363 ■ 

This field wa.s 
pUnleil through 
coffee in 1898, 
and thinned out j 
! to 260-270 trees ' 









1 per acre. ! 

40 

12 X iO 

6,225 

2 

1 

6,225 

>55 

< 

; Planted 1 900. 

1 Thinned ti, 250 

1 trees per acre. 

1 680 

i 

12 X 10 

( 10,000 
s 60,820 

129,113 

0 

I 

1 

5 oz. 

70,820 1 
9,097 

*47 

" 7*1 

1 IManted from 1899 
to 1901. Thinned 
to 250-270 trees 
per acre. 

930 


147,101 

... 


153,358 





Extractqd from report of Vallambrosa Rubber Co. Ltd., for year ejided 
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Total 


Average 

of Companies 01 Estates. 

Amount of 
Kul)l)ei 
[ Collected. 

Trees 

T.i])ped. 

Yield 

l)er 

Tree. 


Ll)s. 


L 1 .S. 

Perak Rubber Plantations Ltd. - 

34.770 

18,150 

1. 91 

Federated (Selangor) Rubber ('0. Etd. 

23,618 

27.483 

.86 

Vallanibrosa Rubber Co. Ltd. 

225,302 

>52.195 

1.48 

Bukit Rajah Rubber Co. Ltd. 

163.521 

89.295 

r.83 

'Potal 

447 . 2 H 

287,123 

>•55 



rHAPTKR XIV\ 


ESTAH/JS/IMEXT AM) MA I NT/AXA \CK OF A PARA 
RUBBER PLAXTA 'I'/OX. 

1. Ci:\LOx\. 

Tuk expenditure recjiiired for the establishment and upkeep of 
a Para rubber plantation is small in compariscjii with that reijuircd 
for plantations of many other products in the tro|)ics. 

Expenses will of necessity vary in different countries in 
proportion to the co^t of labour, land, and transi)ort. I therefore 
propose to ^ive estimates havin^i; reference to the two countries 
where Para rubber is at the present time nuM exlensivel)' 
cultivated. These are Ccyhm and the Malay Peninsula. 

RuiJiJKk IN Ckvi.on.* 

Cos/ of Opetiin^^ Land^ D '.stances to IHant^ u-v. 

* ('cylon limwcs : Ku|hc- I s. 4(1. lOnj^lisli money. 

First Year. 

T. Purchase uf land, say 200 acres at Rs. 50 per acre Rs. 1 0,000 

2. felling, burning, and clearing al Rs. 15 per acre - 3, 000 

3. Roads and drains at Rs, 1 2 per acre - - - 2,400 

4. Lining R. 1, and pegs R. r, 15 J by 15!, 200 to acre, at 


Rs. 2 per acre ------ 400 

5. Holing Rs. 4 and filling Rs. .5 at R.s. 7 jier acre - 1,400 

6. Cost of planting 45,000 at Rs. 12 per 1,000 - 540 

7. Nurseries and upkeep - - 100 

8. Planting R. i and shading Rs. 2 al Rs. 5 per acre - 600 

y. Weeding, April to December, at Rs. 2 per month 3, 600 

10. Bungalow, Rs. 2,500, lines, iS:c., at Rs. 600 per acre 3 jIoo 

11. Supermtelideiit Rs. 3,000, (\jnduclor Rs. 600 3,600 

12. 'Pools and contingencies - - - 250 

'Total cost of opening 200 a( res for first year Rs. 28,990 


* by Francis J. Holloway. 1 ndia- nil be r Journal., yih May 1904. 
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Second.^ Thirds Fourth., Fifth, 

Sixth Years. 

Supervision - - - . . 

Rs. 3,600 

Weeding - - - . . 

2,400 

Upkeep of roads and drains 

300 

Upkeep of buildings 

250 

Supplies - - - 

200 

Sundries 

250 


Rs. 7,000-- ^466 13 4 

By five years - 

Rs. 35,000 = 333 6 8 


Total cost of 200 acres to end of the sixth year, Rs. 63,990 — 
or, say, ^4,200— to bring 200 acres of land into the seventh year 
in rubber. 

The same writer'*’ estimates that in 1902 he collected 1,362 
lbs. of good rubber and 60 lbs. of scrap rubber at an average cost 
of 4d. per lb. This was made up as follows : - 
'Tapping and curing - - - Rs. 570.63 say ^38 o 9 

Packing boxes and transportation - 31.13 ,, 217 

Proportionate share of cost of an outfit of 
collecting tins, tapping knives, and 

coagulating tins * - - 36.60 „ 2810, 

'Total cost of placing 1,362 lbs. of 

rubber in Colombo - Rs. 638.36 „ ^£42 11 2 

The following estimate of costs for the establishment and 
upkeep of a plantation of 20 acres was prepared for me in 
1902 by a well-known planter in the South Kalatura district, 
Ceylon : — 

Cost of seeds, 8,000 at Rs. 12 per t,ooo - Rs. 96 
Nurseries . . . . . 70 

Felling, Rs. 8 per acre - - 160 

Roads and drains, Rs. 4.50 per acre - - 90 

Lining and pegs, Rs. 2 per acre - . - 40 

Holing, 18 inches deep, Rs. 2.50 per acre - 50 

Filling holes - - - - - 25 

Weeding first year, Rs. 1.50 - - - 30 

Carryforward - - Rs. 561=^37 8 o 


* India-rubber World. 
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Brought forward 

- Rs. 561 = 

£ii 

•8 

0 

jSecond year-- 


• 



Weeding, 20 acres, at R. 1 per month 

- ) 




Rs. 240 

- / 4 -’o -■ 

28 

0 

0 

Watchman, Rs. 15 per month -- Rs. 180 

- I 




Third year „ ,, 

420 =- 

28 

0 

0 

Fourth year (weeding slopped, not necessary)- 

— 




Watchman, Rs. r8o, drams, Rs. 50 230 

230^ 

LS 

6 

8 

Fifth year 

230 = 

15 

6 

8 

Sixth year „ „ 

230 = 

15 

6 

8 

Seventh year ,, „ 

230 -- 

^5 

6 

8 

Ca)St up to seventh year 

Rs. 2,321- 

.^•54 

M 

8 


It should be observed thiil the cost of superintendence is not 
charged in the above. 

Mr F. Lewis, Assistant Conservator of h'orests, Ceylon, gives 
the following estimate of cost of opening and planting 300 acres 
of forest land with rubber : — 


Felling and clearing 300 acres of foiest at Rs. t 2 per acre - Rs. 3,600 

Lining 300 acres, 10 by 10 feet, at Rs. 2 i)cr acri‘ - 600 

•Holing 300 acres, at 75 holes per coolie, at 40 cents, 

130,680^75 by 40 ----- 697 

Filling and planting and carrying plants from nursery to holes, 

300 per coolie at 40 cents, 130,680 300 by 40 175 

draining 300 feet of drains per acre at i cent per foot run - 900 

Lines for coolies, one shed of ten rooms of 12 by 10 feet, 

mud walls and battacola roof, at Rs. 30 per room - 300 

Roads for inspection, two miles, at Rs. 80 per mile - - 160 

bungalow for assistant, improvements to present buildings at 

Midelland plantation - - - - - 75 

Plant nursery, including watering of seed beds - - 150 

Weeding (assuming the opening of the land to be in July 

1897) at R. I per acre for .six months = 300 by 6 - 1,800 

Cost of survi^ying lines round plantation, say - 57 

Contingencies, such as special work, bridges over streams, or 

supplying vacancies, N:c. - - - 250 


'Total actual outlay - Rs. 8,782 


(^585 9 4) 


Carried forward 


- Rs. 8,782 
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• Brought forward - 

- Rs. 8,782 

Special Expenditure. 


salary of assistant for one year 

Rs. 1,000 

Coolie to carry letters and orders 

120 

Tools (cost of supply) 

30c 


1,420 


Rs. 10,202 


(^Y)8o 2 6) 


Kstiniiitccl retuni off 300 acres of forest to be planted with 
rubber : — 

')oo trees sold standing at Ks. 2 ijcr tree - - Ks. j,200 

Value of firewood and “rilli,” after deducting lost of working, 

Rs. 10 [ler acri* . . . . - 3,000 

'I'otal ('I edit of first year's work - Ks. 4,200 

(£2So) 


ICSTIMAIK OK ('Osr OK PUKCIIXSINO 100 .\CRKS OK LaND AND 

I’l.ANiiNd wi'iH Para Ruiuikk.* , 

Cosf of loo . Icres of Land. 

Forest, say at Rs. 6o per acre - j 

Chona, say at Ks. 40 to Rs. 45 per j say Ks. 50.0 jjer acre Rs. 5,000 
acre 
Clearing — 

100 acres of forest at Ks. 20 
per acre 

roo acres chena at Ks. 15 to 
Ks. 17 per acre 
Nurseries and .seeds 


40.000 seeds at Rs. 7 per 1,000 Rs. 2S0 o 

30.000 baskets, Rs. 4 per 1,000 - - 120.0 

^Making nurseries, including sheds ior basket • 

[)lants, sowing seed - - - 60.0 

Upkeep, w'atering for three months regularly 30.0 

Further occasional attendance for six months 20.0 

Carried forward - - - 5 r o 


* Ilcven brosi/iensLs.^ vvc., Wright. 
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r»rou;;l)t foiwnnl - - 

Roads and drains, at Rs. 6 per acac - - - 

Lining, say 15 hy 15 (ect, about joo Inrs per acre', inrliuling 
rost of pegs, at 75 aaits per acre* 

Holing — holes t8 by 12 inches, task 40 j)er man, say K. t.8o 
per acre - - - - 

Planting — 20,000 basket plants, including transpoit from 
nurseries, (li[)ping in litpiid manure, X:c., 80 cents jier 
acre - - - 

Supplying — Putting out 6,000 basket j^lanis at 50 cents 
per 100 ' - 

Shading — 

30,000 cadjans at Rs. lo i)er 1,000 - Rs 300 

Making up, fixing, and general attendance, say 

R. 1.50 per a(Te - - 150 

Lines — One set of temporary lines, twent)' rooms, jungle post 
thatched roof, mud and wattle walls, at Rs. 20 per 
room ■ - - . . . 

Weeding- ■ 

forestland — first threi* months i say ten months weeding 
at R. 1.25 - - of first year at R. 

'rhereafter at 80 cents ) 1.50 [ler aiTe 

(’hena land — First three months at Rs. 2.50; se('Ond three 
months at R. 1.75 ; thereafter at R. r.o 

fencing — Cost of wire and .stat)les, 
about Rs. 150 per mile, 
three wires at 1 foot apart : \ Rs. 187 per mile allowed 
posts — cutting holes, &c., [ per 3 miles 
and fixing, Rs. 30 per mile ; 
carpenters at Rs. 7 per mile 

'Tools, say I'^s. 100 - - 

Contingencies, Rs. 100 ^ ( 

Superintendence at Rs. 100 per month 

Coast advances — eighty coolies, say Rs. 30 


l\s. 5 1 o 
600 

75 

F 80 

80 

30 


450 


• too 


1,500 


5^' 


1,200 

2,400 


Rs. 14,936 
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Brought forward, first year’s expenditure 

Rs. 14,936 

‘Add interest at 7 per cent., say 

I. 04 S 

Rs. 15,981 

Second Year — 

Superintendence, say 

Rs. 1,000 

Weeding 100 acres at R. i 

1,200 

Nurseries, supplying, cadjans, iiic. 

10 

Roads and drains upkeep 

50 

Thatching lines, R. 1.50 per room 

30 

Upkeep of fence 

50 

Contingencies . - - - 

100 

* 

2,535 

Add interest on Rs. 18,511 at 7 per cent. - - 1,290 

Rs. 19,806 

Third Year— 

Superintendence 

Rs. 900 

\Veeding at 80 cents 

800 

Supplying and nurseries - 

100 

Roads and drains 

50 

Lines - . - . 

30 ‘ • 

Fencing ----- 

30 

(’ontingencies - . . - 

100 

2,010 

Add interest on Rs. 21,816 at 7 per cent. - - 1*527 

Rs. 23,343 

h'ourth Year — 

Superintendence 

Rs 720 

Weeding at 75 cents 

750 

Supplying, &c. - 

100 

Lines, twenty rooms — permanent stone 

pillars, 

mud and wattle walls, iron roof, Rs. 

70 per 

room . . - - 

- 1,400 

Fencing ----- 

30 

Contingencies - - . - 

70 

3.070 

Interest at 7 per cent. 

1,848 

Carried forward 

Rs. 28,261' 
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Brought forward 

Rs. :j8,26i 

•Fifth Year — 

' 

Superintendence - - - 

Ks. 900 

Weeding- . . . . 

750 

Fencing - - - 

50 

Contingencies 

70 

Roads, &c., and general attention 

100 

— 1,870 

Interest at 7 per cent. 

2,109 

Ks. 32,240 


Ks. 322.40 per acre at end of fifth year. 
N.B . — Rupees IS. 4d. 


Memos. 

I close the estimate at termination of the fifth year as it is now 
generally admitted that tapping may commence according to growth 
between the end of fourth and sixth years. 'The estimate is framed on 
the lines of rubber planting as ordinarily carried on in the district of 
Matale, and might serve as a guide to the planting of rubber in such 
districts as Badulla Valley, Kurunegala, Dumbara, &c., districts usually 
•not heavily influenced by the rains of the south-west monsoon. 

Felling . — 'fhe cost of felling and clearing both of forest and chena 
land is so very variable that it is impossible to give an estimate which 
would apply to the rubber districts generally. 

Clearing. -In some districts I have had chena lands cleared for 
Rs. 9 per acre ; and, again, the felling of forest will not be taken up 
by contractors in some localities for less than Rs. 25 per acre. 

Roads and Drains. The cost would be from Rs. 5 to Ks. 8 per 
acre according to lay of land, soil, &c. 

Fencing , — Fencing can only be estimated for by the mile. Many 
estates or clearings, covering perhaps only 100 to 150 acres, would 
require 3 to 4 miles of fencing owing to established rights of way. My 
estimate is for a treble wire fence. It is not at all certain that it would 
not pay in c^ses where clearings have a jungle frontage to put up two 
wires only, say at i foot 6 inches and 3 feet, backed by galvanised wire 
3 feet by 3 inches mesh. The cost of the barbed-wire fence would be 
reduced to Rs. 50 per mile. The galvani.sed wire would cost about 
Rs. 285 per mile. The total cost of such fencing would therefore work 
out at about Rs. 422 per mile. It would effectually put a stop to the 
'depredations of muntjak deer, mouse deer, porcupines, and hares, and 
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those? who have clearings along a jungle edge know what damage such 
animals dan do. 

Planting . — The use of basket plants and shading with cadjans adds 
about Rs. 5 to Rs. 6 per acre to the cost of planting ; but results prove 
that this extra expense is well repaid. 

Weeding . — 'Phis is an item which may very easily exceed the estimate 
I have given as regards chena lands. 'Fhe first year’s weeding should 
not, however, in any case cost over Rs. 3 ]:)er acre per month, say Rs. 36 
per acre for the year for the weediest chena lands. It may cost this 
unless labour is very ])lentiful. From fourth year the weeding should 
be reduced in either forest or chena land clearings to an average of 
75 cents per acre. 

Superintendence . — Has been estimated for on the supposition that 
the clearing is being looked after by the manager of an adjoining pro- 
perty. In the case of an estate of considerable acreage being con- 
cerned, this item would be chargeable at Rs. 10 per acre per annum 
all through. 

Buildings . — I make no estimate for factory, superintendent’s bungalow, 
&c., though both would be required. Superintendent’s bungalow could 
be built for about Rs. 2,000. It is useless at the present stage of the 
industry to make an estimate for a factory, as the invention of suitable 
machinery, which is sure to follow during the next year or two, will 
revolutionise the curing of rubber. It would probably be safe, ho^^ever, 
to allow at the rate of Rs. 50 per acre as the cost of the building only. 

Coast advances I have charged as an ordinary item of expenditure. 
It is only fair to do so, as it is an item which, though slightly varying 
in amount, is never absent, and is just as really a charge on the estate 
as superintendence or any other item, and should be recognised as 
such. The amount, Rs. 2,400, would probably be exceeded from and 
after the sixth year on tapping operations commencing. 


Wiltshire, Matalic, 
loM October 1905. 


K. Gorhon Rkeves. 


II. RuliHEK IN Malay Peninsula.^' 

Subjoined is Mr Arden’s estimate applicable to a plantation 
in the Malay Peninsula : — * 


* Report on Itevea brasiliensis in the Malay Peninsula. 
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. Opening and Afnintnining a Plantation until Prodnetive. 

The following fif^ures rc[)rcsL‘nt the cost of oj)cm’iiij[ t;oo .'icres 
of land, and ])lantinLj^ with rubber 20 feet b\' 20 feet a[)art, being 
108 trees [ler acre. 


I’remiuiu on 500 a( res at $1 per acre 

Quit-rent, first year, 50 cents - 

Survey fee's, 25 ri*nts pel acre 

1^’elling jungle, $7.50 ])er acre 

(Hearing up, after burning off, $3 pi*i acie 

Draining, $ro [ler acre 

Koads, $j per acre 

Lining, .'i; 1.50 per acre 

Holing (lioles i by 1^ foot) iiiid filling with sinf.u'e soil, $1 
per acre - - . . . . 

IHanting with siunips from nurseiies, 40 cents per ai'ie 
Weeding, $r per acre [ler mensem (nine months) 

Seeds, 100,000 at $5 per 1,000 

Nurseries, sowing, weeding, and waiti'iing 

'Pools and implements . . . . 

(ieneral trans|)oit - . _ . 

•C^oolie lines, to house 200 ('ooht's 
Conductor’s bungalow 

Managc.'r’s - . . . 

Conductor’s salary, first year, $50 per mensem 
Manager’s „ „ $300 „ 

ContingeiK'ies _ . . - 


$500 

'-"5 

.1.750 

1 .500 
^vooo 

500 

750 

500 

200 

1.500 
50Q 
'50 
500 
1 00 

750 

250 

750 

yoo 

3,hoo 

500 


'Total ( ost, first year - - - $25,275 


'Phis reprcscMits an average of $50.55 per ac'iv, although these 
figures are subject to a slight modification, varying with the 
nature (T the jungle to be cleared and the land to be worked, 
d'he terms’ on which land may be accjuired are dej^endent to a 
certain extent iij^on the situation and locidit)', and would not 
exceed the figurc.s quoted above, but, subject to certain condi- 
tiopj’, may be had on more reasonable terms, 'Phe proximity 
or othcrwi.se to a town, and the facilities for transport would 
. nece.ssarily affect the estimate for transport charges. 

T. 
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The ii|:)kccp for the second, third, fourth, and fifth years 
would be as follows : — 


Quit rent, 500 acres at 50 cents per acre (four years) - - $1,000 

Weeding, second year, 500 acres at 75 cents [)er acre per 

niensein 4,500 

W'eetling, third \ear, 500 acres at 65 cents per acre per 

niensem . . . _ . .5,900 

Weeding, fourth year, 500 acres at 50 cents per acre per 

mensem . . . . - 3,000 

Upkeep of diains, 75 cents per acre per annum (four years) - 1,500 

„ roads, 75 „ „ „ - - 1,5°° 

Supplying vacancies, second yi'ar, 50 cents per acre per annum 250 

,, third year, 25 cents „ ,, 125 

Insect [)ests, $2 per acre j)er annum (four years) - - 4,000 

Repairs to coolie lines, second, third, and fifth years, $25 

l)er annum .... - 75 

Repairs to coolie lines, fourth year (re-atapmg) - - 150 

Repairs to bungalows (two), second, third, and fifth yisirs, 

$25 per annum - - - - - 150 

Rcjiairs to. bungalows (two), fourth year (re-ataping) - 150 

'fools and implements, $25 per annum (four years) - 100 

(lencral transport, $100 ,, ,, - 400 

Manager’s salary, $3,600 ,, ,, 14,400 

(k)nductor's salary, $600 „ - 2,.joo 

Contingencies, insecticides, stationery, vvic., $500 per annum 2,000 


Upkeep until end of fifth year 
Add first year’s expenditure 

Total expenditure 

The total expenditure for five years is therefore $64,875, 
being an average of $50.55 per acre for clearing and planting, 
and $19.80 per acre per annum for upkeep, including the 
manager’s salaiy. Taking the rate of exchange at is. lod. 
— the average for the last two years — this is equivalent to 
5,946. 17s. 6d. .sterling, or an average of £\\, 7s. lold. per 
acre ; to which must be added the interest on all money 
expended. 

Nothing has been e.stimated for weeding during the fifth 
year, as it is anticipated that the trees will give sufficient shade 


$39,600 

25,275 

$64,875 
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to prevent the growth of any rank growing grasses ; the weeds 
which appear during the fifth and subsequent years will be of 
a harmless nature, and will ilie out naturally as the shade 
becomes more dense. If it is considered advisable to weed 
beyond the fourth year, an additional estimate of 35 cents per 
acre jier mensem should suffice to keep the est.ite perfectly 
clean. 

The total expenditure necessary to bring rubber into bearing 
in Ceylon and Malay apfiears to vary from £20 to ^>30 per 
acre. 

A perusal of a large number of rubber planting comjianies’ 
reports shows that during 1906 the cost of rubber production on 
different estates in Ceylon and Malaya varied from lojd. tf) 
Is. y},(\. per lb. Rubber [iroduced on one estate in Malaya cost, 
delivered in Ceylon, about 2s. per lb. It is, liowcver, considered 
that at present the cost of jilacing plantation rubber on the 
market varies between is. .ind is. 6d. jier lb. 


PARA RUhHlCR (Ti\:\'lVAT\OS, IcM.S. 

Estimatk kor 1,000 Acrf. Esj'atk; 250 .Ackks 'lo mk Opi-.nkd 


EACH Year. (Rv R. C. W aison.) 

hirst Year 

Premium - - - $3)000 

Survey fees - - 1,000 

Rent - - - 1,000 

Clearing, felling, and burning 250 aiacs (!)>i5 jicr 

acre) 3,750 

I-ining, holing, and planting 250 ai ri's ($0 per aero) 1,500 

Plants ------ 800 

Roads and drains ($6 per ac re) - - 1,500 

Bungalow . . . - - 2,000 

Lines i- - - - 1,500 

Medical — Hospital, medii'ines, cN:c. - - 2,000 

Labour -Advances, immigration fees, «^c. 1,500 

Superintendence ------ 3,600 

Tools and sundries - 1,000 


T'otal ----- $24,150 
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Second Year — 

Rent ------- $1,000* 

Clearing, felling, and hurning 250 acres - 

Lining, holing, and planting 250 acre^ ■ L500 

IMants ------- 800 

Roads and drains - - 1,500 

Medical ----- 1,000 

Labour - - 1,000 

Superintendence- - . . - - 4,000 

"Pools and sundries - - -750 

Weeding 250 acres 2,500 

Supplying - - - - - too 


Total - - - - $17,900 


"Phird Year - 

Rent - - - . $1,000 

Clearing, felling, and binning 250 acres - 3 j75o 

Lining, holing, and planting 250 acres - - - 1,500 

Plants 800 

Lines - - ' - . - - 1,500 

Roads and drains - - - - 1,500 

Medic'al ----- - 1,000* 

Labour - - - . - . 1,000 

Superintendence- , - - . . 4,000 

Tools and sundries ----- 1,000 

Weeding 500 acres . _ . . 6,000 

Supplying . - . - 100 


Total - - - - $25,150 


Fourth Year - 

Rent ------- $1,000 

Clearing, felling, and burning 250 acres 3, 75 © 

Lining, holing, and planting 250 acres - - - 1,500 

Plants - - - - - - I - 800 

Roads and drains .... - 1,500 

Medical - ----- - 1,000 

Labour - - - . . . 1,000 

Superintendence ------ 4,000 


Carry forward - - - ' $i4>550‘ 
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Brought forward - 

. $> 4 . 55 ° 

Tools and sundries _ _ . - 

*- 1,000 

Weeding 750 acres 

I 2,000 

Supplying 

100 

Total 

$27,650 

Fifth Year — 

Rent - - - 

$1,000 

Roads and drains 

800 

Medical - - - 

1,000 

I/ihour - - - 

1 ,000 

Superintendence - 

4,000 

d'ools and sundries 

1,000 

Weeding 1,000 acres 

15,000 

d'otal 

$23,800 

Sixth Year — 

Rent 

$ r,ooo 

Roads and drains 

800 

Lahour - - - 

1 ,000 

Medical - - - 

1 ,000 

Superiiiteiidcnce - 

4,000 

Tools and sundries 

1,000 

Weeding 1,000 acres 

0 1 
0 

0^ 

'Fotal 

' $25,800 

Seventh Year — 

Rent - - 

0 

0 

0 

Roads and drains 

800 

Medical - - - - 

1,000 

Labour - - - - 

1,000 

Superintendence - 

4,000 

Tools and sundries 

1,000 

Weeding t,ooo acres . . - . 

0 1 
0 

fC 1 

T'otal 

- $28,800 

Eighth and following years as seventh year - 

$28,800 


With the exception that the cost of weeding gradually decreases till 
in the eleventh or twelfth year it is practically nil. 
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SL'Vcnth 

250 acres, i)lantC(l 150 trees piT acre, at t Ih. ruhljer 
per tree, sold at 3s. pi-r lb. 

250 acres, planted 150 trees per acre, at i J, lbs. rubber 

[)er tree - - ^ - - 

'I'olal - - - 

Less cost of production, shipping, cVc., of 93,750 lbs. at 
IS. 6d. per lb. - - 

Net profit - 


Eighth Year 

250 acres at 1 lb. per tree and 3s. })('r lb. 

250 ac res at lbs. jier tree and 3s. ])er lb. 

250 acres at 2 lbs. pc'r tree and 3s. per lb. 

dotal 

Less cost of jiroduction, tivx., 253,125 lbs. at is. 6d. 
[)er lb. 


Net profit 


Ninth \'ear — 

250 acres at i lb. per tree and 3s. per lb. 

250 acTes at lA lbs. per tree and 3s. jier lb. 

500 acres at 2 lbs. per tree and 3s. [ler lb. 

dotal 

(aist of production, iVc., 2t3,75o lbs. at is. fid. per lb. - 
Net profit 


d'enth War— 

250 acres at i.', lbs. per tree and 3s. per lb. 
750 acres at 2 lbs. per tree and 3s. [ler lb. 

d otal 

Carry forward 


$4<S,2I4 

73.321 

$ 120,535 

fio,268 

.$60,267 

.$48,214 

72 . 32 1 

96,-t28 

$216,963 

108,482 

$108,481 

$48,214 

72.321 
11)2,856 

$ 3 ' 3 . 3 'Ji 

156.696 

$i 5 <i.<i 95 

$72,321 

289,280 

$361,601 

$361,601 
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lirout;hl Inrwaid - - - - .f iOi/ioi 

Less ('(jst ot |)r()(liieti()ii, 262,500 Ihs ,iL is. 6 ( 1 . 

pel II) iSo.Soo 

Net [)rorit - - $ I X0..S0 1 

Islevcnth \"ear 

r,ooo acres at 2 ll)s. jiei tre(‘ and ^^s i)er 11). $ L'^ 5’7 I o 

Cost of ])roduction, \c , ol 300,000 ILs at is txl 

per 11) i()2,S57 

N(‘i ])r()lit .$M)2,S53 


And so on (‘a('h year, annual j)iolit 'fi(;2,S5p with a piohahilil)’ o( 
still mci eased vield. 



Ans'i K \( 1 01 Tkoi- 1 1 

.\ \ I ) I aass 



hxpcixlilmc 

Tiollt nil 
KuWIn 1 

N( l I’mlil t 
Ksi.ili . 


$ 

$ 

$ 

h'lrst War 

24,150 



Second 

i7,(;oo 



'Third ,, 

-LLLsO 



T'ouith ,, 

27,650 



iMfth 

23,800 



Sixth ,, 

25,800 



Siwenth ,, 

28,800 

60,267 

167 

Kii^hth ,, 

28,800 

1 08, |8 I 

79,681 

Ninth ,, 

28,800 

1 56,695 

'2 7 ,‘S 95 

'Tenth ,, 

28,800 

1 80,80 1 

I 52,000 

Tdevent^i ,, 

28,800 

|(; 2,853 

>61,053 

'Tw'elfth ,, 

28,800 

> 62,853 

>6^1,053 


JC\penditiire with interest at 5 i)ei < ent. u[) to 
end of sixth year 


$168,670 (/'2o,ooo) 
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Net Pkokit on Ksiatk after deductino 5 per cent. Interest^ 
ON ('aimiat.. 

Expended -- 

Seventh year - - . - $22,967 or 13 per cent. 

Eighth „ - - 7T,T8Tor42 „ 

Ninth „ - - - iT9,395 or7o „ 

'I'enth „ - - 143,500 or 84 

Eleventh „ - - - - 156,553 or 92 

And so in future years with a probability of increased yields. 

Capital expended $168,670 (^'19,678 3 4) 

Profit - 

Seventh )eai 
I'aghth 
Ninth „ 

I'enth ,, 

Eleventh „ 


(^2,071) 9 S) 
71,181 (8,304 9 o) 

>'9-395 ('3.929 8 4) 

'43.50° ('('.74' '3 4) 

'5(>.355 (18.24' 8 4) 



CHAPTER XV. 


COMMERC/AL VALUE OF THE OIL IX f/EVEA 
SEEDS. 

In addition to supplying* the market with the finest cpiality of 
rubber, cultivators of Uevea bnisilicnsis wWX be in a [)osition to 
com[)cte in that enormous market which provides the world 
with vegetable oils. 

The oleai^inous nature of the seeds of this tree is well known, 
but an experiment has quite recent !>' been made at the Imperial 
Institute to ascertain their commercial value as oil producers. 

The difficulties of collectini^ these seeds in the Amazonian 
forest, t(\qether with the expenses of transporting them to the 
sea coast, would no doubt prevent the collection of the seeds 
from the wild trees being made a remunerative undertaking. 

.But on a plantation these obstacles could be much more easily 
overcome. 

About 150 decorticated fresh .seeds weigh a pound, which is 
about 340,000 to the ton. It is cstimatcfl that a Para tree 
produces on an average 400 seeds [)er year, so that about a 
quarter of a ton w'ould be profliiced per acre. The seed kernels 
contain 50 per cent, of oil. 

For the following paragraphs I am indebted to the Dnperinl 
Institute Bulletin : — 

A considerable amount of activit)' has been displa^^ed within 
the last few years in lro[)ical countries in the cultivation of 
various kinds of rubber trees, in order to meet the growing 
demand for rubber in the arts. In the lAalerated Malay States 
large areas heive thus been jdanted with the Para rubber tree 
{^Hevea bi'asilicnsis^.^ and it has become necessary to find a 
method of utilising the large quantities of seeds now' produced 
in these plantation.s. Several consignments of these seeds and 
of meal prepared from them have been received recently at the 
Imperial Institute from the Assistant Superintendent of forests 
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and .Gardens, Pcnani^, and from the ("urator of the Perak 
Museumj with the request that they should be examined and 
their commercial values ascertained. These samples have been 
submitted to chemical examination in the Scientific and Tech- 
nical ] 3 cpartmcnt of the Imj^erial Institute, with the following 
results : — 

The kernels constitute about 50 per cent, by weight of the 
whole seeds. On extraction with light petroleum they yielded 
42.3 per cent, of oil (specimen A), whilst the whole seed (husk 
and kernel ground together) furnished 20 per cent, of oil 
(specimen B). 

The oil obtained from the kernels alone is clear, of a light 
yellow colour, and has an odour .somewhat resembling that of 
linseed oil. It belongs to the class of drying oils, and yields a 
clear, transparent film when allowed to dry by exposure to air. 
The husks contain a .solid fat, which has a high .saponification 
number and a low iodine value, but since the amount of this 
.solid fat in the husks is very small, it makes but little difference 
to the properties of the oil obtained from kernel and husks 
ground together. The following table gives the constants found 
for both specimens of the oil, those <»f linseed oil being added 
for compari.son : — * 



; Par.i Rubber Seed Oil. 

A (fiom ' 1 ) (from 

kernels onl\ ). w 1 '.ole seed) 

1 

I. inseed Oil. 

Specific gravity at 15" (’cut. - 
Free fatty acids — 

0.9302 

0.9316 

0.931-0.937 

Acid value 

10.7 

19.0 1 

0.8— 8.9 

("alculated as olcit' nc'id 

5-4 7 . 

9-6 7 ., : 

0-4 - 5-7 7 . 

Ester value - - - - 

' 95-4 

190.3 


Neutral oil - 

94 d) /, 

90-4 7, I 

95- S 99 -fi 7 o 

Saponification value 

206.1 

209.3 ' 

T87 -195 

Iodine value 

1 28. 3 

T 2 T . 2 

1 

160 — 181 


On saponification with caustic soda, l^ara rubber .seed oil 
yields a rather soft .soaj) of yellowish colour. It was found that 
the time recjuired for the comjilete saponification of this oil is 
about half as much again as that required in the ca.se of olive oil. 
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The sample consisted of about 7 lbs. of find)' j^rouncf.meal 
of a pale buff colour ; it was free from husk, and possessed the 
pleasant odour characteristic of oil meals. 

On extraction with li”ht petroleum, the meal )'icldcd 36.1 
per cent, of an oil which had a slii;htl\’ acid odour, and, on 
standing, solidified as a soft, crystalline, \'cllow mass. It furnished 
the following constants : — 

O.^TI 

130-5 

IS 

f)5.() [)LT 

34-4 
h 5-2 
» 95-7 
136,2 ,, 

When heated, the oil began to melt at 19 (‘ent., and was a clear 
liquid at 28 Cent Ft had very marked dr\ ing [)roperties, and 
yielded a solid, transparent film. On saponification with caustic 
.soda, the oil furnished a rather soft soap of a yellowish colour. 

In the following table the constants and [)ropia’tic:s of the 
.oil Extracted from this sample of meal are contrasted with those 
of the oil obtained from the fia-shly crushed decorticated seeds ; 
the constants of linseed oil are again added for com[)arison : — 


Specific gravity at 15 ' Cent. 

1. ^ C^<^'d value - 

Lrcefatty l ^ . 

' rrce acids (calculated 

oleic acid) 


acids 


Neutral oil 
Kster value 
Sa[)onifiration value 
Iodine value 



( hi exIiaLlcd 

Oil ( sti.'u u il fiiJiii 



lioiii l*.(ia 
kiihhci 

Dei nitK .Tied I'.ii.i 
Koltiici Si ( (Is 

iHHsCtil Oil. 


Seid Me il. 

(fleshly I inslied). 


Yield of oil per cent. 

36.1 

42. .S 

.33-37 

I’hysical state - 

Solid I)l 1 o\v 

laquid at 15" 

Liipiid at i 5' 

i./C, 



1 Specific gravity - 

; Free fatty acids per rent. 

0.9 1 1 

0 1)302 

0.931—0.937 

(calculated as oleic acid) 

65.6 

5-4 

0.4 - 5.7 

Iodine valTie - 

136.2 

128.3 

160— 181 


It will be observed that the oil extracted from the meal was 
solid, whereas that obtained from the freshly’ ground seed was a 
• liquid. This difference is due to the large proportion (65.6 per 
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cent..) ofjrce fatty acids present in the former, whilst the latter 
contained only 5.4 per cent, of free acids. The cause of this 
difference in the two oils has been investigated, and it has been 
found that after the seed has been crushed the oil gradually 
undergoes decomposition, owing to the action of a hydrolytic 
enzyme contained in the seed, which will be made the subject of 
special study. 

The meal furnished the following results on analysis : — 


IV-r cent. 

Moisture - - - 9.1 

Ash ------ 3.53 

Fibre ----- 3.4 

Oil - - - - - - 36.T 

Protcids- - - - - 18.2 

Carbohydrates - - - 29.67 


The ash was found to contain 30.3 per cent, of phosphoric 
acid (calculated as 1^0 J present in the form of phosphates, 
which is etiuivalent to 1.07 per cent, of phosphoric acid in the 
meal. 

The results of this e.xamination of the Para rubber seed meal 
indicate that the material thus prepared could neither be used 
as a fodder, owing to the presence in it of large quantities of 
free fatty acids, nor for the expression of Para rubber seed oil 
since the latter has been largely decoinjjosed. 



I Moisturi;, 
ptr Lcnl. 

Ash, 
per cent. 

Protcids, 
pci Ll lit. 

I'llire, 
jier cent. 

F.'it, 

pi 1 cent. 

C arbo- 
li^ilr.itts, 
pi-r cent. 

Nutrient 

Value. 

Calculated compo- 








sition of — 








Para rubber (.seed 
cake) 

Linseed cake 


5-*9 

26.81 

5.00 

6.00 

43<>4 

84.25 

(new process) - 
Linseed cake (old 

9.4 

, 5-1 

! 


7 ^ 

7-5 

10.6 

3 S-° 

87.85 

yi.28 

process) - 
Cotton-seed cake 

10.8 

5-0 

28.6 

6.7 

00 



(new process) - 

1 11. T2 

i 

6.10 

3«-47 

9-78 : 

8.78 

25-75 

84.4 


It is probable, however, that if the oil were expressed from* 
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the decorticated .seeds, the residual cake could be utilised. as a 
feeding material, as is shown by the above comparison. between 
the calculated composition of such a cake and the compositions 
of such commercial feeding cakes. 

I'hcse figures show that a cake prci)ared from Para rubber 
seed meal wouUl com[)arc favourably with other cakes as a 
cattle food, and that it contains a particularly low proportion of 
indigestible matter f fibre). 

Specimens of both the seeds and oil have been submitted to 
leading brokers. They report that the oil could probably be 
used as a substitute for linseed oil, and would be w't^rth at 
present about £20 per ton, but that oil merchants would not 
take it up unless they first h,id an opportunit)' of testing it in 
bulk. The brokers consider that it would be more profit.dile to 
ship the .seeds themselves to this countr\', .1^ is done in the case 
of most other oil seeds, d'hey value the decorticated seeds at .£10 
to ^12 per ton, and add that they w’ould be preii.ired to take 
two or three tons at the lower price in order to introduce them 
into the market. 

The Para rubber seed meal w^as not commiaxially valued, 
since in its present condition it could not be utilised in any way. 
^Pafa rubber seed “cake” of the composition already given should 
be almost as valuable as linseed cake, which at present sells at 
from 

As a linal result, this investigation leads to the conclusion 
that the .seed of the Para rubber tree is a valuabk' economic 
product, and likely to become one (T considerable commercial 
importance. The oil could jiri^bably be employed for the 
purpo.ses to which linseed oil is applied, w'hilst the residual cake 
would be of value as a cattle food. The oil should be exj^ressed 
from the kernels before these have been ground, and for this 
reason the seeds should, it [)ossible, be decorticated and the 
kernels exported unground. 

Para rubber .seed oil [)ossesses properties very similar to those 
of linsced*oil, and should therefore be suitable for the prei>aration 
of paints and oil varnishes, and for the manufacture of rubber 
. substitutes, linoleum, and w^ater-proofing materials. 

It could probably also be u.scd like linseed oil for the manu- 
facture of soft soap, but its colour would preclude its employment 
• for the preparation of hard soaps except in ca.ses where there is 
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a scarcity of cotton-seed and similar lif^ht-coloured non-drying 
oils. It is intended to make further experiments regarding its* 
applicability for manufacturing purposes. 

As stated in the previous report, the cake left after expressing 
the oil from the decorticated seeds would probably be of value 
as a cattle food, since its calculated composition compares very 
favourably with the various cakes at present in use, and it is 
stated that animals in the .Straits Settlements readily eat the 
kernels. 
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RUBBER MACHINERY AND ACCESSORIES 
A SPECIALITY. 

Sole Manufacturers of the Michie-Gollech^e C'oa^oilatin^r 
Machine which was awarded the Gold Medal at the C eylon 
Rubber Exhibition in 1906 for “The best method of coagulating 
latex to marketable rubber whether by acid, by decay, by 
smoking or otherwise.” 

The attention of Rubber Planters is specially reciuested to 
the Michie-Golledge Process for preparing Rubber in best 
“Worm,” “ Crepe,” “ Sheet,” or other form. By this pn^ccss 
Rubber from latex taken from the tree one day is cured in 
“ Worm,” “ Crepe,” “ Sheet,” or other form as may be required, 

^ anti ready for shipment the following day; the quality being the 
best that can be produced. This simple process requires no 
expensive buildings nor heavy and expensive plant. It is much 
more economical than any other, and rubber prepared by it is 
thoroughly cured and possesses unequalled keeping qualities. 
Plans and .Specifications for this process furnished on application. 

BARK GAUGING TOOL. 

This is a new and very ingenious instrument, designed by 
Dr W. R. Tromp de Haas. It enables the Estate Manager 
accurately, quickly, and without damage to the cambium, to 
gauge the thickness of the bark. Prices on application. 

T^A, COFFEE, RUBBER, AND OTHER 
MACHINERY 

supplied from Colombcj and T..ondon to all parts of the World. 
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A Pocket Glossary of English-Spanish, Spanish -English Technical Terms. 
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Monteverdk, B.A. (Madiid). 316 pp. Waistcoat pocket size. Limp leather. 
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The Ore Deposits of South Africa, With a Chapter on Hints to Prospectors by 

J, P. Johnson, Ex-Mcmbcr of Council of Geological Society of South Africa, 
Certificated Mine Surveyor of the Transv.aal, King’s l^rizcman in Metallurgy. 
Part L— Base Metals. 70 pp. With Diagrams. Demy 8vo. Cloth. 5s net. 

Marble and Marble Working. A Handbook for Architects, Sculptc^rs, Marble 
Quarry Owners and Workers, and all engaged in the Building and Decorative 
Industries. Containing numerous Illustrations and 13 Coloured Plates. By 
W. G. Renwick. Demy 8v<>. Cloth. Price 15s. (post free). 

Wireless Telegraphy: Its Theory and Practice. A Handbook for the use of 
Electrical Engineers, Students, and Operators. By James Erskine-Miirray, 
D.Sc., Fellow of the Royal Society of Edinburgh, M.I.E.E. Second Edition, 
revised and enlarged. 388 pp. With over 180 Diagrams and Illustrations. 
Demy 8vo. Cloth. los. 6d. net. 


London : Crosby Lockwood & Son, 7 Stationers’ Hall Court. 

> t 







